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NORTH  AMERICAN  INDIAN  DWELLINGS 

By  r  T.  Watkrman 
Museo  Nacional,  Guatemala 

riu*  Indians  of  North  America  occupied  an  enomious  area,  in  which  they 
encountered  every  variety  of  climate  and  scenery.  In  the  various  rej^ions 
were  evolved  different  ways  of  living  and,  especially,  different  forms  of 
dwellings.  The  fonus  of  Indian  habitations  were  affected  by  climate  and 
were  modified  according  to  materials  available.  House  types  of  different 
regions  accordingly  offer  marked  contrasts.  Some  were  simple;  so  simple 
that  nothing  could  In-  more  startlingly  primitive  (see  the  Paiute  village 
shown  l»elow.  Fig.  2 1 ).  Sime  were  very  large  -hundretls  of  feet  in  dimensions. 
Some  were  made  of  tremendous  Ikniius  in  a  cyclojx-an  style  of  carpentry. 
In  at  least  one  area  stone  masonry  was  developed,  ami  the  ruins  of  the 
ancient  stone  structures  are  imposing  even  today  (see,  for  example.  Pueblo 
Honito.  Fig.  13).  Some  Indian  dwellings  are  picturesciue,  some  are  odd, 
and  all  are  interesting.  The  way  in  which  geograi)hic  forces  operated  in 
shaping  or  modifying  the  habitations  of  the  Indian  trilx*s  is  an  interesting 
matter  for  investigation.  The  subject  may  well  Ik-  introduced  by  glancing 
at  two  habitation  types,  Ixith  important  and  characteristic  but  very  differ¬ 
ent — the  wigwam  and  the  tipi.  ^ 

.  - 

The  Wigwam 

The  word  “wigwam,”  in  the  language  of  the  .Vlgonkian-speaking  peoples 
of  the  Atlantic  side  of  the  continent,  means  simply  a  dwelling.  The  term 
was  applied  by  F!uro|K“ans  to  the  types  of  structures  they  encountered 
among  the  trilx*s  of  the  middle  .Atlantic  states.  Thtjse  habitations  were 
t-ssentially  pemianent  structures.  They  were  grouped  into  regular  towns, 
with  squares  and  public  buildings,  were  fortified,  and  in  many  cases  de¬ 
fended  with  earthworks.  Movable  tents  were  not  in  use  in  this  region;  and 
the  wigwam  is  not  by  any  means  a  tent.  It  was  not  a  type  of  conical  lodge, 
like  those  used  farther  west,  but  it  either  had  an  arched-over  roof  or  was 
hemispherical.  The  simpler  fonns  were  shaped  like  half  an  orange,  but  the 

Cepyright,  i(/24,  by  the  AmericaH  Gecgraphual  Society  a)  Sev  Yorh 
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•  -'n  t)jibwa  wifTwam  in  Minni'sota.  The  habitation  in  covered  partly  with  birch  bark,  partly  with 

biilruiih  mat*,  (.\fter  1),  I.  Kushnell.  Jr.,  from  a  photoKraph  in  the  collection  of  the  Minne»>ta  Hi»torical 
Society.) 


k  IG.  2  .An  elongated  wigwam,  large  enough  to  accommodate  fifty  people,  a*  found  among  tfie  Menominee, 
west  of  the  ('.reat  Lakes.  tPhotograph  from  the  collection*  of  the  Hureau  of  .American  Ethnology.) 


Fig.  4 


Fig.  j — .A  lodge  ol  birch  luirk  built  by  Hussamatiuoddy  Indians  in  the  grounds  of  the  Smithsonian  Institu¬ 
tion,  Washington.  Its  faithful  resemblance  to  the  old  style  habitations  is  remarkable.  It  was  erected  entirely 
wthout  nails.  (Fhotograith  by  Del-ancey  ('.ill,  courtesy  of  the  Bureau  of  .American  FZthnology.) 


Fig.  4 — .A  Choctaw  house  in  Louisiana,  covers'd  with  palmetto.  (By  courtesy  of  the  Bureau  of  .American 
Ethnology.) 
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vast  majority  were  elongate.  The  Sac  and  Fox  In(lian:>.  to  mention  no 
others,  live  in  this  type  o{  dwelling  even  today.  The  wigwam  in  many  ca>es 
had  room  enough  to  accommodate  a  large  numlHT  of  families.  It  would 
contain,  in  addition  to  l)enches  and  >leeping  platforms.  spatA-  for  a  year’s 
supply  of  f(K)d. 

'I'he  eastern  Indians  who  used  this  fonn  of  dwelling  were  l»y  no  means 
nomadic  siivages,  living  by  plunder  and  the  chase.  They  were  jx-aceahle 
fanners,  when  circumstances  allowed  them  to  l>c‘,  living  on  products  quite 
familiar  on  our  own  tables — tx)rn  bread,  srjuashes,  plums,  wild  grapes, 
l»erries,  maple  sugar,  and  meat  when  obtainable.  The  settler  on  the  .Atlantic 
sealMKird  got  his  food  plants,  his  maple  sugar,  and  his  custom  of  holding 
“husking  ln'es"  directly  from  the  Indian. 

This  settled,  agricultural  nuKle  of  life  together  with  the  wigwam  w.is 
distributed  over  a  large  part  t)f  North  .America.  Hrieriy,  it  went  wherever 
the  rainfall  and  the  temjH-rature  |K‘nnitted  cultivation  of  mai/e.  This 
plant  grows  naturally  only  where  the  hot  growing  si-ason  is  accompanie<l 
by  rains.  INery  one  who  has  crossc'tl  the  continent  has  Ira'ii  struck  by  the 
change  in  the  face  of  nature  in  the  region  of  the  itxtth  meridian,  the  longitude 
of  central  Kansas.  Westward  lies  the  region  of  dry  as  contrasterl  with 
rainy  summers,  ('orn  can  lx*  grown  in  the  drier  west  only  with  artiticial 
irrigation.  Wigwams  and  the  easy  cultivation  of  mai/e  go  together  and  are 
characteristic  of  eastern  .North  .America. 

The  al)origines  in  this  eastern  area  lx*ing  sixlentary  in  the  same  sense  as 
the  presi'nt  |M>|nilation  is,  it  follows  that  their  houses  should  lx‘  |)ermanent. 
not  movable.  The  house  structure  consisterl  of  a  framework  of  iH)les, 
planted  solidly  in  the  ground  and  l)ent  over  to  form  arches,  covererl  in  with 
some  light  material.  The  form  was  practically  detenniiu'd  by  the  nature 
of  the  forest,  for  the  timlxT  consists  in  large  part  of  hard  w«uk1s,  which  could 
not  readily  Ik‘  worked  up  by  primitive  implements.  The  material  used  to 
cover  the  house  was  oF ‘considerable  variety.  In  the  .Atlantic  region  the 
most  popular  covering  was  bark,  which  was  readily  available,  both  in  large 
<juantities  and  in  large  pieces,  from  a  variety  of  trees  -among  them  birch, 
elm,  hickory,  and  ash.  In  areas  where  large  shee‘ts  of  bark  couUl  iK»t 
readily  l)e  obtaine<l,  other  materials  were  substituted.  Thus,  l)eyond  the 
westward  margin  of  the  forested  area,  on  the  plains  of  .Arkansiis,  houses  of  a 
similar  framework  of  |X)les  were  thatchetl  over  with  grass,  as  among  the 
Wichita.  .Among  the  Ojibwa  and  MenomintA*.  in  the  lake  region  of  Minne¬ 
sota.  mattmg  made  of  rushes  was  employed  as  covering  material.  Iteing 
there  more  readily  axailable  than  bark.  It  is  noteworthy  in  a  general  way 
that  as  we  go  farther  north  the  houses  Ix'come  simpler  and  simpler,  until 
in  the  far  north,  among  the  C'rtA*  or  the  .Salteaux,  the  structure  is  just  a 
simple  framework  of  light  poles  in  the  shape  of  a  flat  cone,  covered  over  in 
any  fashion  with  sheets  of  bark,  matting,  or  what  not. 

The  original  |)opulation  in  this  eastern  area  was  dense  as  comparetl  with 
that  farther  west,  lH.*cause  of  the  greater  prcxluctivity  based  in  turn  on  the 


Fig.  5 — .V  famous  Indian  town  of  early  colonial  days;  tlie  village  known  as  Secotan,  in  what  is  now  N'orth 
Carolina.  .\il  the  tribai  activities  are  in  full  swing;  tobacco  is  growing  in  plots;  and  in  the  (iislance  a  man  in 
an  elevated  shelter  is  watcliing  the  cornfields.  (From  Tliomas  Hariot:  .\  hriel  and  tiue  reixirt  of  the  new 
founddand  of  Virginia,  15KK.) 


occurrence  of  summer  rains.  It  was  large  enough,  for  instanw,  to  huiUI 
numerous  and  (juite  substantial  earthworks.  These  included  burial  mounds, 
ceremonial  mounds,  and  fortifications.  The  mounds  were  so  widely  scattered 
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and  soim*  at  least  nf  the  fortifications  so  tremendous  and  impressive,  tliat 
we  have  come  to  refer  to  these  jK'oples  as  “mound  Iniilders."  The  idea  th  it 
the  mound  builders  were  different  in  any  respect  from  other  Indians  is 
(juite  without  foundation.  Some  of  the  mounds  were  built,  in  fact,  after 
the  c-oming  of  the  whites,  as  is  proved  by  the  presence  in  them  of  Kurope.iti 
objects — medals,  scissors,  porcelain,  pewter,  and  iron  knives.  Vet  all  the 
Indians  in  the  Ohio  X’alley  at  the  moment  when  the  settlers  came  into  that 


Fig.  6 — Ora«i-c«v»‘rt-d  Iixlce  of  the  Wichita  tribe.  (From  a  photograpli  in  the  collections  of  the  Bureau  of 
-American  KthnoloKv.) 


rejtion  were  not  numerous  enough  to  man  the  ramparts  of  the  old  Indian 
earthwork  known  as  “Fort  Ancient.”  This  decline  may  lie  attributed  to  a 
sudden  movement  of  the  erstwhile  stationary  i>opulation  from  the  area, 
owing  pnibably  to  the  intrtKiuction  into  .•\merica  of  the  horse.  The  Indians 
were  originally  without  horses  and,  in  North  .America  and  Mexico,  without 
burden  animals  of  any  description  except  the  dog.  In  fact.  American  Indian 
society,  speaking  generally,  develoix'd  a  civilization  without  draught 
animals  or  vehicles.  The  introduction  of  the  horse  by  the  Spaniards  led  to 
a  great  economic  transfoniiation,  a  general  drift  of  the  population  to  the 
Plains,  where  pursuit  of  the  buffalo  was  suddenly  made  very  easy  and 
sensiitionally  siuxx'ssful.  Here  a  peculiar  way  of  living  deveIo{x*d.  apparently 
after  the  Spanish  conquest  of  Mexico  but  long  Ixdore  the  inroad  of  Fnglish- 
six'aking  |X‘ople  from  the  .Atlantic  side.  Let  us  turn  to  the  habitations  of 
the  “horseback"  Indians  of  the  Plains. 
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j  Dwki.i.int.  of  thk  Plains  Indians:  Tiik  Tiim 

i 

riie  history  of  the  Plains  rejiion  of  North  America  does  not  very 

I  It.  When  our  historical  knowletlse  lH,‘gins,  the  triln-s  were  already  in 
|i<i>>esd()n  of  horst's,  and  a  novel  mode  of  existence  hatl  already  developed. 
Wliat  coiulitions  had  iK-en  l)efore  that  time  we  can  only  sunnise  from  a  few 
^iir\ivals  and  from  archeological  evi«lence  obtained  in  the  old  sites.  Some 
\t  iv  (juaint  and  curious  infoniiation  has  retvntly  Ik-cii  brought  to  li^ht 
in  the  latter  way.  What  we  consider  the  typical  mode  of  existeiux’  of  the 
I’lains  Indians  is  therefore  only  the  latest  phase  of  their  mode  of  life  ami  a 
MTV  novel  and  hiy;hly  modified  phase  at  that.  Moreover,  as  we  have  al- 
readv  remarked,  this  highly  modified  mode  of  existeiux*  has  commonly  ('ome 
to  Ik.*  Mmsidered  as  the  mode  of  life  typical  not  only  of  the  Plains  Indians 
but  of  all  Indians.  'I'he  ap|x*arance,  dwellings,  and  even  costume  of  the 
modern  Indian  of  the  Plains  is  what  comes  to  mind  when  anyone  says 
“Indian." 

Physically  the  Plains  liulians  were-  -and  are  -a  very  fine  people,  pos- 
.sessing  the  gift  of  wearing  costume  strikingly.  This  trait  is  shared  by  men 
and  women.  The  war  lK)nnet  of  eagle  feathers,  worn  by  the  men  and  never 
by  women  (the  Indian  woman  on  the  old-style  I'nited  States  copper  penny 
to  the  wntrary  notwithstanding),  is  the  most  picturescjue  headgear  woni 
by  any  triln-  of  people  anywhere.  When  the  TreasuiA’  Department  in  im¬ 
proving  the  art  exhibited  on  our  coinage  wished  to  select  a  fine-looking 
Indian  as  model  for  the  head  on  the  five-cent  piece,  they  turned  to  a 
ineml)er  of  one  of  these  Plains  tril)es. 

The  dwelling  of  these  Indians  was  the  tipi,  or  teepee.  That  this  structure 
should  ever  Ik*  mixetl  up  with  the  wigwam  is  surprising,  for  the  two  are 
very  unlike.  The  tipi  is  a  movable  tent,  covered  with  skins,  conical  in  fonn, 
with  the  poles  of  the  framework  jutting  out  of  the  top.  It  forms  a  very  tidy, 
siTviceable,  and  picturesque  habitation  and  furthermore  one  that  is  quite 
distinctive.  Trilx*s  like  the  Yakuts  of  Siberia  have  a  tent  that  is  hemi¬ 
spherical,  not  coniciil,  and  is  covered  with  felt,  not  skin.  Tents  of  the 
I.apps  and  Samoyeds  likewise  differ  from  the  tipis:  the  tipi  cover  is  cut. 
or  “tailored,”  in  a  pattern  that  is  perfectly  distinct. 

The  tipi,  exclusive  of  the  furnishings  within  it,  consisted  of  two  parts, 
a  set  of  poles  for  the  framework  and  a  cover  of  dressed  buffalo  hides  which 
were  carefully  tailored  and  stitchetl  together.  This  was  stretched  over  the 
IK)les  and  pt'gged  down  to  the  ground  when  the  structure  was  set  up.  The 
|K)les,  preferably  of  the  so-called  lodgepole  pine,  were  long,  slender,  and 
elegant — long  enough  to  project  eight  or  ten  feet  alK)ve  the  top  of  the  tent. 

In  setting  up  the  tipi  two  poles  were  put  together  in  the  form  of  a  \'  and 
lashed  at  their  intersection  with  the  end  of  a  rope,  the  rest  of  which  was  left 
dangling.  A  third  pole  was  then  fastened  to  the  ajx*x  of  the  V,  and  the 
three  were  raised  into  the  air  to  fonn  a  triptxl.  This  was  the  foundation  of 
the  tent.  Additional  poles  were  carefullv  laid  in  place,  the  woman — for  this 


7 — Ti|>is.  phot oKra piled  amonK  tlie  Sioux  of  the  Plains,  about  i«70.  This  unusual  old 
IihotoKraiih  shows  the  lodRes  with  their  "ears,"  toRether  with  Rreat  quantities  of  dryinR  buffalo 
meat.  Women  are  dressinR  buffalo  hides,  numbers  of  which  are  (leRRed  out  on  the  Rround. 
(.■\fler  I>.  I,  Kushnell.  Jr.,  throuRh  the  courtesy  of  the  bureau  of  .\merican  EthnoloRy). 

was  iifxt  hoisted  into  platv  and  stretched  around  the  framework,  iK'ing 
IH'sscd  down  to  the  ground  all  around.  Where  the  two  edges  of  the  aiver 
met  in  frt)nt,  a  st't  of  long  slender  wooden  skewers  were  ust*d  to  fasten  them 
together.  The  cover  was  so  shaiK*d  that  at  the  top  of  the  tent  there  w'as 
an  oiH-ning  left  for  the  esca|X*  of  the  smoke.  Flanking  the  smoke  hole  were 
two  Haps  known  as  “ears."  Into  a  pocket  at  the  tip  of  each  ear  was  inserted 
a  long  slender  pole,  and  these  jxiles  rested  against  the  tent,  the  lower  ends 
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was  w(  men’s  work — tossing  a  turn  or  hitch  of  the  rope  over  each  new  poK- 
and  liinding  the  whole  finnly  together.  Certain  trilies,  like  the  Hhickh « t, 
Ustd  four  poles,  not  three,  for  the  foundation  of  the  tipi.  In  any  casi*.  the 
tinishtd  framework  was  a  snuK;th  conical  structure  of  hare  jxiles.  The  co\er 
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ending  back  of  the  siracture  and  resting  upon  the  ground.  With  the 
Ip  of  these  two  |K)les  the  “ears"  were  moved  this  way  or  that,  acconling 
the  direction  of  the  wind.  A  tipi  witliout  “ears"  is  an  imiK)s.sil>Ie  dwelling, 
it  will  not  draw  properly  and  will  certainly  Ik*  filled  with  smoke  a  large 
;t.irt  of  the  time.  The  experienced  housewife  will,  if  the  tipi  gets  smoky 
on  a  gusty  day,  slip  outside  and  with  the  skill  of  long  practice,  shift  the 
direction  of  the  ears  a  little.  When  a  family  shifts  its  tiuarters,  the  tipi  is 
(|uickly  struck,  the  cover  rolled  up,  and  two  of  the  longest  poles  crossed 
like  a  \’  over  the  back  of  a  i>ony,  the  ends  trailing  on  the  ground  and  con- 
tituting  a  travois.  The  family  projK-rty,  the  cover,  and  the  extra  poles 
.ire  loaded  on  the  travois.  Sometimes  the  tents  of  a  whole  village  would 
1k‘  struck  at  the  sjime  instant,  and  in  a  few  minutes  each  family  would  be 
loaded  up,  and  the  pnKVssion  ready  to  start. 

Not  infrequently  the  earth  was  excavated  a  little  in  the  (.'enter  of  the 
tipi  and  pik'd  around  the  edge.  Indians  lived  in  such  structures  in  the 
coldest  weather,  even  in  Dakota.  Curiously  enough,  they  are  described  as 
lieing  on  the  whole  wann  and  comfortable.  The  Indians  have  an  animal 
sense  for  picking  out  suitable  sites.  There  is  many  a  spot  in  corners  of  the 
rolling  plains  country  where,  in  the  lee  of  a  hill  or  tucked  away  under  ('over 
of  the  (X)ttonw(XKls  which  Ixirder  a  creek,  there  is  shelter  from  the  full 
rigors  of  winter.  In  hard  w'eather  the  great  Indian  encampments  broke  up, 
the  families  moving  hither  or  thither,  wherever  they  could  fmd  a  favorable 

SJ)Ot. 

The  distribution  of  this  type  of  dwelling  within  the  historical  period  was 
dependent  upon  the  distribution  of  the  buffalo.  A  whole  triln;  would  some¬ 
times  hang  on  the  flanks  of  a  buffalo  herd,  moving  as  the  herd  moved.  The 
horse  had  the  effect  of  making  the  Plains  Indians  migratory  and  the  con- 
se(iuent  effect  of  enormously  increasing  the  usefulness  of  the  tipi.  In  more 
ancient  times  the  Plains  Indians  undoubtedly  ate  buffalo  meat,  when  they 
could  get  it,  and  undoubtedly  had  tipis.  But  the  migratory  way  of  living 
exclusively  in  tipis  had  not  developed.  We  can  glean  some  knowledge  of 
the  houses  of  that  ancient  period  by  excavation  of  old  sites  and  through  the 
fact  that  some  tribes  retained  the  older  form  of  structure  until  recc'ntlv'. 
The  characteristic  habitation  seems  to  have  lK*en  a  lodge,  excavated  in  the 
ground,  roofed  with  poles,  and  heaped  over  with  earth,  forming  a  sort  of 
mound  with  the  dwelling  partly  subterranean.  This  type  of  dwelling  seems 
to  have  l>een  distributed  over  a  large  part  or  all  of  western  North  .-Xmerica. 
It  is  therefore  the  next  type  of  habitation  to  lx*  examined. 

The  Underground  House  of  Western  North  America 

West  of  the  looth  meridian,  which  marks  the  line  Ix'tween  moist  and  arid 
regions,  the  habitations  seem  to  lie  designed  to  give  shelter  from  winds 
rather  than  from  rain.  There  is  along  the  Pacific  coast,  to  l)e  sure,  from 
northern  California  to  southern  .•Xlaska,  a  narrow  strip  with  a  reputation 
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for  hea\y  pncipitation.  Although  in  parts  of  the  strip,  for  example  in 
southern  Alaska,  the  precipitation  is  actually  cnomious,  in  a  great  p,irt 
of  it  the  rainfall  is  not  really  excessive.  I\>rtland,  Ore.,  for  example,  has 
alH)ut  the  siime  annual  rainfall  as  Washington,  1).  C'.  The  strip  offers  a 
violent  contrast,  however,  with  the  exceedingly  arid  lands  to  the  eastward. 
Over  the  whole  western  side  of  the  continent,  wet  and  dry,  we  find  habi¬ 
tations  which  may  l)e  classed  under  the  general  temi  “pit  dwellings’*  for 
they  all  contain  a  central  excavation.  In  the  three  geographic  regions  into 
which  this  western  area  may  Ik.-  divided,  Plains,  Plateau,  and  Pacific  Slope, 
the  si/e,  shape,  and  materials  of  the  house  are  greatly  modified  by  local 
conditions. 

The  original  t>  l)e  has  Inen  In-st  preserved  apparently  on  the  I  lateau. 
I'he  trilK-s  here  are  very  conservative:  their  culture  is  backward  in  other 
matters  than  houses.  We  may  In-gin,  therefore,  by  looking  at  the  under¬ 
ground  houses  of  the  Plateau,  with  the  presumption  that  it  represents  an 
archaic  type.  It  has  spread  from  the  Plateau  proper  down  into  certain 
areas  in  the  central  part  of  ('alifornia,  along  with  other  elements  of  Plateau 
culture. 

The  first  dest-ription  of  such  houses  was  penned  by  Sir  Francis  Drake, 
who  landed  on  the  coast  of  ('alifornia  north  of  where  San  Francisco  now 
stands  in  1579.  This  place,  now  called  Drake’s  Hay,  he  named  New 
.Albion,  He  descrilR-s  the  houses  of  the  natives  at  this  |X)int  as  follows. 
“Their  houses  are  digged  round  alK)ut  with  earth,  aiifl  have  from  the 
uttermost  brimmes  of  the  circle  clifts  of  wood  set  uixm  them,  joyning 
close  together  at  the  toppe  like  a  spire  steeple.  .  .  .  Their  In-d  is  the  ground 
.  .  .  and  lying  alM)ut  the  house,  they  have  the  fire  in  the  middest.”’ 

The  method  of  building  these  houses,  as  descrilK-d  by  modern  observers, 
may  Ih*  outlinetl  as  follows.  The  earth  is  dug  up  and  remo\ed  from  a  cir¬ 
cular  depression  until  a  deep  pit  is  foniied.  The  sides  of  this  pit  are  lined 
w  ith  timlK-rs  or  slabs.  Posts  or  supports  are  set  up  in  the  center,  and  Ix-ams 
extend  from  these  center  supports  to  the  side  walls,  forming  the  framework 
t'f  the  roof.  This  roof  is  later  txjvered  in  with  poles,  thatched  with  grass, 
and  heaped  over  with  earth.  The  entrance  to  the  dwelling  is  through  a  hole 
at  the  top.  which  serxes  also  as  a  chimney  for  the  ese'ape  of  smoke.  Descent 
is  eftected  by  a  ladder  consisting  of  a  half  log,  split  lengthwise  and  having 
notches  cut  in  it  for  placing  the  toes.  Sometimes  these  houses  are  very  large, 
giving  accommodation  to  a  numl)er  of  families.  The  whole  structure  is 
substantial  and  solid. 

The  detailed  construction  of  this  house  differs  from  trilx-  to  trilx-.  It 
may  lx-  said,  however,  that  this  type  of  dwelling,  including  the  entrance 
through  the  smoke  hole,  is  found  over  a  very  large  area  in  the  interior  of 

'  The  Course  Wliich  Sir  Francis  Drake  Held  from  the  Haven  of  Guatulco  in  the  South  Sea  on  the  Backe  Side 
of  Nueva  Espanna.  to  the  North-west  of  California,  etc.  Reprintetl  in  Richard  Hakluyt:  The  Principal  Naviga¬ 
tions.  Voyages.  Traffiiiues,  and  Discoveries  of  the  English  Nation  (12  vols.,  Glasgow  and  New  York,  1903- 
190SI,  Vol.  0,  pp.  319-326;  reference  on  pp.  .V2i. 
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Hio.  »— A  village  of  “earth  lodges”  on  the  Plains,  from  a  photograph  taken  among  the  Pawnee  by  W.  H. 

■  Icson,  in  1871.  This  remarkable  print  shows  the  villagers  gathered  on  the  sides  of  their  lodges  watching 
•oiiii  u-remonial  performance  in  the  center  of  the  village.  fAfter  I).  I.  Hushnell,  Jr.,  through  the  courtesy 
of  the  Bureau  of  .American  Ethnology.) 

The  interior  of  an  earth  lodge,  as  portrayed  by  the  Swiss  painter  Btslmer,  who  accom|>anied  Maxi- 
milun.  Prince  of  AVied,  among  the  Plains  Indians  in  183.}.  The  furnishings.  i>addle,  weapons,  carrying-frame, 
sissm  of  mountain-sheep  horn,  and  costumes  represent  a  period  when  these  Indians  were  little  influenced  bv 
the  whites. 
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British  C'olumbia,  Washinjiton,  On-non,  and  ('alifornia — an  area  character¬ 
ized  by  two  things,  aridity  and  the  relatively  low  or  simple  culture  of  the 
tril)es.  The  most  characteristic  fomts  are  found  jx-rhaps  among  the  Shu- 
shwap  and  Lillooet.  The  distribution  of  trilx's  which  have,  or  have  recently 
had,  such  houses  is  shown  on  Figure  lo. 
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EsKimo  piHiouses 


Conical  canh-covered  houses 
of  poles  semi-subterranean 


Rectangular  gaoieo  p<anM  houses 

Rectangular  shed  roofed 
pianK-houses  i 

Earth-lodges  of  the  Plains, 
usually  containing  pit 

Subterranean  kiva  I 

Subterranean  or  eanh  -  ^ 

covered  houses  fpojei/ an 
Kroebert  unpublished  daioj 
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l•u..  10 — Map  showing  the  distribution  of  pit  structures  in  western  North  America.  (From  T.  T.  Water¬ 
man  and  collafiorators:  Native  Houses  of  Western  North  .America  (Indian  Notes  and  Monographs', 
Museum  of  the  .American  Indian,  Hcye  Foundation,  toil. 


Modifiki)  Forms  of  thf:  Pit  I)\vf,lling:  The  Farth  LontiE 
OF  THE  Plains 

In  near-by  areas,  where  different  conditions  were  encountered,  the  lodge 
iH'came  somewhat  modified  in  form.  For  example,  among  most  trilx?s  on 
the  Plains  the  pit  lx*came  so  shallow  that  the  structures  can  hardly  1h‘ 
destTilK“d  as  pit  dwellings.  The  general  form  was  similar,  but  the  spaa' 
where  the  family  lived  was  scarcely  Itelow  the  le\el  of  the  ground,  the  exca- 
A  ation  going  down  in  some  cases  only  one  foot.  In  many  localities,  howeA’er, 
as  in  the  houses  rejxrrted  from  the  Oto,  Osage,  Omaha,  and  Ponka,  the  pit 
was  dug  four  or  fi\e  feet  deep.  In  some  cases,  as  among  the  Pawnee  and 
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Hulatsa,  the  houses  were  entered  through  the  smoke  hole.  With  the  Hidatsa 
this  happened  only  on  “rare  or  special”  (ceremonial?)  occasions.  There  can 
1k‘  little  iloubt  but  that  these  earth  lotlges,  widely  distributed  among  the 
Plains  trilK's,  were  the  same  thing  as  the  pit  dwellings  of  the  Plateau.  The 
structures  are  always  covered  over  with  earth,  so  much  so  that  they  l(X)k 
almost  like  natural  mounds,  whence  the  common  term  “earth  lodge.”  The 
sloping  r(K)fs  of  thest'  dwellings,  covered  with  turf,  offered  an  ideal  vantage 
point  for  observation.  On  the  inside  the  lodges  were  roomy  and  quite 
comfortable  and  rep<jrtetl  to  lx?  warm  even  in  the  most  se\ere  weather. 
The  family  life  grouped  itself  around  the  fireplace  in  the  center.  .After  the 
introduction  of  horst's,  these  animals  were  often  stabled  in  one  corner  of  the 
dwelling:  this  was  the  case,  however,  only  with  highly  valued  animals. 
'I'he  Ix'st  and  most  commodious  dwellings  of  this  tyix*  were  found  perhaps 
among  the  Mandans,  who  at  one  time  had  very  large  villages  on  the  upper 
Missouri.  The  .Ankara  and  Pawnee  also  furnish  go(Kl  examples  (st‘e  Fig.  8). 

It  is  interesting  to  note  that  some  ancient  houses  in  this  region  are  de- 
scrilx*d  as  l)eing  entirely  underground,  iKung  entered  from  alxive  by  a 
ladder.  Thus,  as  we  go  back  in  the  history  of  the  region,  the  res<.“ml)lance 
to  the  characteristic  pit  dwelling  of  the  Plateau  Ix-comes  more  marked. 
Such  old  structures  have  recently  Ix-en  re|X)rted  from  eastern  Nebraska, 
where  they  were  excavated  by  Sterns,®  and  we  have  historical  evidence 
that  they  fonnerly  existed,  for  they  were  re|X)rted  by  an  obserxer  among 
the  Pawnee  in  1S25,  who  siiw  them  actually  occupied.* 

r.M)KR(;ROL’.\i)  Structures  in  the  Southwest 

In  the  southwestern  Tnited  States  we  enter  an  area  quite  different 
geographically  from  the  one  we  have  Ix'en  discussing.  It  has  of  course  an 
even  higher  degree  of  aridity,  the  surface  is  excessively  broken  up,  and 
human  life  would  seem  to  Ik*  a>nfronted  by  much  more  .serious  difficulties. 
^’et  certain  trilK*s  here  reached  a  much  higher  level  of  culture  than  the 
other  trilKs  of  North  .America.  The  native  habitations  here  at  the  present 
time  have  little  alK)ut  them  to  suggest  pit  dwellings.  On  the  contrarx*, 
they  are  ejuite  lofty  and  pretentious  structures  sometimes  four  or  five 
stories  high.  It  is  certain,  however,  that  there  were  formerly  pit  dwellings 
in  this  area;  and  it  is  possible  to  trace  the  evolution  of  the  modern  pueblos 
from  underground  structures. 

Several  pieces  of  incontest. able  evidentx*  point  in  this  direction.  In  the 
first  place,  in  the  midst  of  the  modern  composite  structures,  which  haxe 
square  r<x)ms  and  sexeral  stories,  there  are  found  certain  ceremonial  cham- 
Ix'rs,  circular  and  subterranean,  entered  by  a  ladder  through  the  roof. 
These  are  known  by  the  native  term  kiva  or  the  Spanish  term  estufa.  The 

>  F.  H.  Sterns:  Ancient  Lodge  Sites  on  the  Missouri  in  Nebraska,  Amrr.  Anlhropologisl,  X'ol.  i6  (N.  S.), 
igi4.  pp.  I35-I37- 

‘W.  E.  Doyle:  Indian  Forts  and  Dwellings.  Ann.  Rept.,  Smithsonian  Jnstn.for  1876,  pp.  460-465;  reterenee 
on  p.  462 
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Ki<;.  II — A  view  of  Walpi.  a  typical  village,  or  pueblo,  of  the  Hopi  Indians  in  .\tuona.  The  structures  at 
the  left  of  the  mesa  encl<i«e  garden  iiatches. 

Kui.  li  —A  cliff  dwelling,  known  as  Casa  Blanca,  or  “While  House.'  In  ancient  times  the  sedentary  In¬ 
dians  took  refuge  in  the  cliffs  from  their  enemies.  In  (4Uiet  periods  the  inhabitants  of  the  settlement  lived  on 
the  canyon  floor.  The  structures  built  in  the  open. lacking  the  protection  of  the  cavern,  are  in  a  more  advanced 
stage  of  ruin.'  ll’hotograph  from  the  colU-ctions  of  the  Bureau  of  .\merican  Ethnology.) 
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Klii.  ij — The  impooing  walls  of  Pueblo  Bonito,  photographed  after  a  snowstorm.  This  structure  was  a 
veritable  fortress.  None  of  the  modern  pueblos  are  so  unified  or  com|>act.  (Photograph  from  the  collec¬ 
tions  of  the  Bureau  of  .\merican  Ethnology.) 

reason  for  these  underjjroiind  rhainl)ers  has  always  lK*en  a  problem,  thouj{h 
Cushing  long  ago  suggested  that  the  people  may  fonnerly  have  lived  in 
underground  houses  but  under  later  conditions  preserved  thest*  chamlK-rs 
for  religious  ceremonies.’ 

•  F.  H.  Cushing:  .-V  Study  of  Pueblo  Pottery  as  Illustrative  of  Zufli  Culture-Growth.  Rept.  Rur.  of  .\mtr. 

Ethnology  for  i/tSi-fj,  pp.  473-521;  reference  on  p.  476. 
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This  idea  st'enis  the  more  plausible  when  we  amsider  the  whole  history  of 
architecture  in  the  rejjion.  It  is  a  somewhat  complicated  matter,  but  cer¬ 
tain  stages  may  ne\ertheless  lie  ret'ognized.  Beginning  with  the  modern 
villages  and  going  back  we  can  recognize  an  architectural  tendency  towards 
greater  compactness.  At  the  time  of  the  amiing  of  the  Spaniards  the  villages 
occupied  Ix'tter  defensive  {positions  than  they  df)  at  present.  When  afraid 
of  enemy  attack  the  jx'ople  moved  their  villages  to  the  tops  of  the  mesas. 
S»me  early  structures  which  chanml  not  to  occupy  good  defensive  sites 
were  very  carefully  planned  for  nulitary  strength.  The  finest  example  of 
this  is  the  pre-('olumbian  structure  known  as  Pueblo  Honito,  an  ancient 
site  at  the  foot  of  a  cliff  in  Chaco  Canyon.  This  site  has  lx‘en  intennittently 
under  pnxx'ss  of  excavation  for  thirty  years.^  No  modern  village  is  sf) 
amipact  and  well  planned  as  this  ruin.  .\t  a  still  earlier  stage  the  village 
Indians  often  moved  their  towns  Inxlily  into  a  cave  in  the  cliffs.  It  is  un- 
(jnestionably  true  that  cliff  dwellings  represent  a  bygone  stage  in  the 
history  of  these  tnlx's.  The  cliff  ruins,  which  have  Ix*en  well  known  for 
fifty  years  and  often  illustrated,  amtain  the  same  stpiare  nnuns  and  the 
siime  circular,  subterranean  tx*remoniaI  nMuns  and,  it  might  Ik*  added,  the 
sitme  general  ty|H‘s  of  |M)ttery,  stone  imiilements,  and  ceremonial  objects 
as  the  modern  pueblos. 

Ke(X‘nt  excavators  have  brought  to  light  a  still  earlier  stage  of  culture 
pretxding  the  cliff  dwellers — that  of  the  so-called  “basket  makers.”  .Appar¬ 
ently  In-fore  the  southwestern  irilx-s  built  the  great  composite  clusters  of 
s(juare  or  rectangular  structures  which  we  call  pueblos  or  cliff  dwellings, 
they  had  small  scattered  structures,  each  family  in  a  st-parate  house.  The 
h<»usi‘s,  only  .st'anty  ruins  of  which  have  so  far  Ix-en  brought  to  light,  were 
apparently  circular,  subterranean,  and  entered  through  the  roof.*  These 
round  houses  represent  the  very  iK-ginning  of  masonr>'  in  this  region,  and 
I  the  jx-ople  were  basket  makers  rather  than  iM)tters. 

I  The  process  by  which  isolated,  circular,  underground  houses  lx*carae 

stjuare  or  rt-ctangular  chamln-rs  in  alKneground  structures  is  a  little  puz- 
[  zling.  .According  to  Cushing  it  was  not  a  replacement  of  one  type-  of  dwelling 

by  a  different  ty|x*  but  a  gradual  modification.  .As  the  pt*opIe  Ix-came  more 
successful  farmers,  they  moved,  Cushing  thinks,  into  the  cliffs  for  security 
for  themst-Ives  and  for  the  little  stores  of  corn,  alx)Ut  which  they  seem  to 
*  have  Ix-en  even  more  concerned.  The  structures  came  to  lx-  built  alK)ve 

grounti  lx*cause  they  could  not  Ix  e.xcavatcd  in  the  rock  of  the  cave  floors. 
They  Ix-came  rectangular  as  the  mere  result  of  lx*ing  crowded  together  in 

*  The  National  Geographic  Society  has  exploration  under  aay  at  Pueblo  Bonito  under  Neil  H.  Judd  of  the 
Smithsonian  Institution.  See  \a/J.  Grogr.  Mag.,  Vol.  39.  igji.  PP-  637-643;  Vol.  41,  1922,  pp.  3^1-331;  Vol. 
44.  1923,  pp.  99-108,  and  the  Annual  Reports  of  the  Smithsonian  Institution. 

•  M.  R.  K.  and  H.  S.  Colton:  The  Little-known  Small  House  Ruins  in  the  Coconino  Forest,  Mrmoirs  Amrr 
Anihroftol.  Vol.  s,  1918,  pp.  101-126;  reference  on  p.  126;  Walter  Hough:  Exploration  of  a  Pit  House 

Village  at  Luna.  New  Mexico.  Proc.  V.  S.  Sail.  Musrum.  Vol.  55,  1919.  PP.  409-431;  reference  on  p.  4:5;  N.  M., 
Judd;  .\rchcs4ogical  Investigations  at  Pueblo  Bonito,  New  Mexico,  .'imithsonian  Misc.  Colls.,  Vol.  74,  No.  s. 
Washington.  D.  C.,  1923.  PP-  134  >43;  reference  on  p.  141. 
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Kig.  14 — An  Indian  hniw  on  th«‘  northwest  coast.  The  trees  in  this  area  are  very  large 
and  easily  s|ilit  into  planks.  This  habitation  was  erected  without  nails,  saws,  or  any  steel 
tools.  The  carvings  on  the  splendid  totem  pole  represent  (above),  three  ■watchers,"  and 
in  order  down  the  column  Raven,  Grizzly  Bear,  Beaver,  and  Grizzly  Bear  again.  On  occasions 
of  ceremony,  visitors  enter  through  the  pole.  (From  a  photograph,  made  some  years  ago  at 
the  Indian  village  of  Masset,  (^ueen  Charlotte  Islands.  B.  C..  in  the  collections  of  the  I’.  S. 

National  Museum.) 

the  limited  confines  of  a  cavern.  For  the  same  reason  they  came  to  lx‘  piled 
one  uiRin  another.  Meanwhile  the  ceremonial  chambers  were  made  under¬ 
ground  at  any  hazard,  either  by  digging  in  or  by  building  around  and 
heaping  over.  Some  kivas  Ixith  ancient  and  modern  are  themselves  rec¬ 
tangular,  but  the  others  seem  to  lx  much  more  characteristic.'^  Apparently 
we  have  in  the  exceedingly  picturesque  and  interesting  structures  of  the 

’  P.  E.  Goddard:  Indians  of  the  Southwest,  Amer.  Museum  of  Sal.  Hist.  Handbook  .Ser.,  No.  2,  New  York, 
«9I3.  p.  30. 


S<»iitln\f^ti‘rn  Indians  a  projiri-ssive  tran>loni 
siinplr,  and  widespread  type  of  dwellinjj  whieh 
other  areas. 


I’l.ANK  Hot  S1.S  OF  Tin-:  Triuks  of  tiif:  1*a(  ific  Si.oi'f: 

On  the  western  edjje  of  the  nintinent  along  the  Pacific  (Kx*an,  in  the 
narrow  rainy  In-lt  already  mentioned,  the  natives  make  housi's  that  are 
outwardly  as  different  from  any  of  those  we  have  l>een  discussing  as  could 


Fli..  15 — An  uiitnxial  pliot<>Krii|>li  nunlr  many  y)■ar^<  ago  sliowing  the  crudt-  plank  hoUM‘!i  of  the  t'cnlral  I’aiitic 
o>>a«t  ri-gion,  near  lh<‘  month  of  FratxT  Kivrr.  The  Indians  here.  iM-loiiKing  to  the  Siilish  sifick,  made  blankets 
trom  donu'onl.  Certain  dogs  were  bn-d  for  this  purjxis*'  and  were  sheared  like  sheep,  as  descrilH‘<I  by  the 
exi>h>rer  X'aneouver.  Siieli  dog-w<x>l  blankets  are  actually  tK*ing  worn  by  the  ixuple  in  the  photograph.  The 
author  knows  of  no  other  idiotograph  showing  this  kiml  tif  dog.  which  has  Ixvome  entirely  extinct.  tPhoto- 
sraph  from  the  colh-ctions  of  the  C.  S.  National  Museum.) 


well  Ik*  imagined.  I'he  forest  trees  grow  to  a  tremendous  size,  from  eight  to 
twelve  feet  in  diameter.  The  wood  is  soft,  anti  the  logs  split  easily.  The 
natives  work  the  lumlK‘r  up  in  various  foniis  with  the  help  of  such  primitive 
tools  as  stone  adzes,  mauls,  and  wedges  of  yew  or  antler.  The  house's  in 
this  entire  region  are  made  of  plank. 

The  ordinary  notion  of  Indian  dwellings  has  to  Ik*  (piickly  modifit'd  whe*n 
we  dise'uss  the  plank  house's.  In  northern  ('alifornia,  house's  are  intrie'ate 
and  rather  ingenious  structures  put  together  with  a  om.siderable  knowle'elge 
of  car|K'ntry,  without  nails  of  course*.  In  size*  they  are  rather  small,  the 
largest  nu*asuring  18  by  30  feet.  The  house's  of  the  ('olumbia  River  re*gion 
are  some'what  large*r,  measuring  25  by  75  fe*e*t.  Farther  north  again  in  the 
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ri-Rion  of  Sound  their  si/e  ixTomes  surprising.  H.  A.  (ioldsln trough, 

who  went  inside  a  house  on  the  prest'nt  SiKiuainish  reser\ation  in  1H55  and 
measured  all  the  principal  lH.‘ams.  nives  its  length  as  520  feel.^  .\  reputable 
author,  Simon  Fraser,  re|)orts  a  house  standing  on  the  bank  of  the  river 
now  iK’aring  his  name,  that  was  <>46  feet  long  and  60  feet  wide,  siiying 
particularly  that  it  was  all  under  one  roof.* *•  .\t  the  mouth  of  this  river  he 
sitw  a  “fort"  (whatever  it  may  have  l)t“en)  t5iH)  feet  long  and  »)<)  feet  w  ide. 
Hill- l  out,  whose  statements  are  to  1h.‘  relied  ujxm,  siiys  he  has  seen  a  house 
more  than  kkk)  feet  in  length.''^  I  have  myst'lf  st.*en  housi's  with  roof  lH‘ams 


Kui.  16 — PhotoKraph  showinK  the  type  of  gable  t  house  found  among 
the  Yurok  of  northern  California,  (.\fter  Waterman:  Yurok  (ieography. 
From  a  photograph  in  the  collections  of  the  I'niversity  of  California.) 


more  th;in  four  feet  in  tliameter;  and,  in  other  houses,  wall  planks  more 
thiin  five  feet  wide.  'I'he  ruins  of  such  gigantic  plank  houses  are  distributed 
from  HumlK)ldt  Bay  in  northern  C'alifornia  to  southeastern  .Alaskii.  The 
most  northerly  examjtles  1  have  iK-en  able  to  find  in  the  literature  are 
structures  observed  by  Portlock  in  Prince  William  Sound,  .Alaska,  in  the 
year  1781).  'I'he  main  facts  about  these  houses  can  be  summed  up  by  saying 
that  they  are  always  rectangular;  are  always  made  of  split  planks;  and 
always  contain  in  the  center  a  pit  or  excavation  in  which  the  family  lived. 


•  His  measurements  are  quoted  in  George  Gibbs:  Tribes  of  Western  Washington  and  Northwestern  Oregon, 
CoHtribs.  to  Xorth  Amer.  Ethnoiofy,  Vol.  l,  U.  S.  Dept,  of  the  Interior,  Washington,  D.  C..  1877,  pp.  157- 
i4i:  reference  on  p.  213. 

•  Simon  Fraser:  Journal  of  a  Voyage  from  the  R<icky  Mountains  to  the  Pacific  Coast.  1808  (Les  bourgetjis  de 
It  Compagnie  du  Nordouest;  Recits  de  voyage*,  lettres,  et  rapports  inedits  relatiis  au  nord-ouest  Canadien, 
Sir.  I),  Quebec,  1889.  p.  200. 

*•  C.  Hill-Tout:  British  North  .\merica.  1:  The  Far  West,  the  Home  of  the  Salish  and  D»-ne  (Series:  The 
Native  Races  of  the  British  Empire),  London,  1907,  p.  51. 


Kk..  17 — Hou!«-h  of  flit*  original  Aleutian  Islanders.  The  similarity  to  the  earth  lodges  of  the  Plateau  and 
the  Plains  is  remarkable.  Re.irodui'etl  from  James  CiMik:  A  Voyage  to  the  Pacific  Ocean.  I.ondon,  1784. 

of  coa^t  the  houses  are  all  of  a  ^itbled  fomi,  exeejit  in  a  small  area  alwiut 
Piijret  Sound  and  the  mouth  of  Fraser  River  where  they  have  a  Hat  or 
“shed”  r<H)f,  with  a  sinjjle  pitch  in  place  of  the  gable.  In  the  case  of  the 
gabled  houses  the  end  of  the  house  is  toward  the  lM.*ach;  in  the  case  of  the 
Hat-nxifed  house  one  long  side  of  the  structure  parallels  the  lx*ach.  In  the 
north  and  the  south  there  is  characteristically  one  entrance.  In  the  central 
area  there  is  often  a  series  of  openings  along  the  front  side  with  the  addition 
of  at  least  one  ojK'ning  in  the  rear  and  still  other  ojxmings  in  the  ends.  The 
houses  of  the  central  area  are  als<i  of  simpler  construction.  In  connection, 
too,  with  all  gabled  houses  there  is  a  curious  way  of  giving  every  house  a 
name.  This  is  not  true  of  the  Hat-nxifed  houses.  .Among  the  Vurok  the 
names  of  houses  are  mostly  commonplace.  They  include  such  expressions 
as  “at  the  end  of  the  row.”  “near  the  creek.”  “in  the  middle,”  “above  the 

'•  T  T.  Waterman  and  Ruth  Greiner;  Indian  Housies  of  Puget  Sound  (Indian  Notes  and  Monographs), 
Museum  of  the  .\mer.  Indian.  Heye  Foundation.  New  York.  1021 
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When  I  fir>t  IfKiked  at  the  detailed  n)nstruction  of  the  plank  houses  in 
the  \arinus  parts  of  this  region  I  received  an  impression  of  great  confusion. 
It  seemed  as  if  every  trilx*  had  a  different  type  of  dwelling,  and  srime  of 
them  two  or  three.  Boas  king  ago  fxiinted  out  that  the  Haida  and  Tlingit 
have  fine  ty|x-  of  houst*,  with  three  roof  Ix'ams  on  each  side  of  the  (x-ntral 
line,  while  the  Tsimshian  and  Kwakiutl  have  another  type,  with  two  such 
iK'ams.  To  differences  in  size  I  have  already  made  refereiu'e.  The  shape  of 
the  roof  also  differs  markedly.” 

When  all  the  facts  were  plotted  on  a  map,  however,  a  certain  amount  of 
system  apfR-ared  amid  this  medley.  For  example,  over  a  tremendous  extent 
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Others.”  “in  rear  of  the  village,”  “set  away  from  the  ri\er.”  “faring  the 
ocean,”  and  other  simple  descriptive  names.  I  have  given  elsewhere  a  list 
of  these  Vurok  house  names.'-  Some  of  them  are  a  little  more  ambitious. 
W'e  find  occasionally  such  names  as  “big  house,”  “biggest  house.”  “house  of 
feather-plume  trees,”  “where  they  tlance,”  “where  there  is  sound  of  dancing.” 
Among  the  Vurok  the  thing  has  taken  such  a  jxTuliar  turn  that  ixTsonal 
names  are  supplanted  by  descriptive  expressions  based  on  the  names  of 
houses.  I  have  not  heard  of  such  a  custom  in  any  other  part  of  the  world. 
On  the  northern  Pacific  coast,  the  names  of  houses  are  wonderfully  high- 
sounding.  Often  they  refer  to  the  totem  crests  of  the  owners.  .Some  houses 


Ku;.  i8 — Interior  of  the  .Aleutian  earth  lodKe  shown  in  Figure  17. 


that  1  have  Ix'en  in  myself  are  “Kagle  leg  house,”  “Black-lx-ar  house,”  “Wolf 
house,”  and  “Killer-whale  house.”  Such  names  as  “Sun  house,”  “Daylight 
house.”  “Darkness  house,”  “MtHinlight  house,”  “Mountain  house.”  or 
“Thunder  house”  indicate  the  owner’s  high  rank.  The  names  just  given  are 
Tlingit  from  southeastern  .Alaska.  Swanton  reports  a  Haida  who  had  a 
house  so  grand  that  he  called  it  by  a  name  signifying  that  clouds  moving 
across  the  sky  knocked  against  it. 

The  fact  that  at  the  northern  and  southern  limits  of  the  region  the  houses 
have  names  certainly  suggests  a  former  connection.  It  is  my  opinion  that 
the  gabled  plank  houses  represent  a  diffusion  up  and  down  the  coast.  .As 
we  go  toward  the  center  the  size  increases:  at  the  ends  of  the  region  are 
similarities  of  form,  though  the  use  of  totem  poles  in  the  north  gives  a  differ¬ 
ent  atmosphere  externally.  In  the  case  of  all  gabled  houses  the  gable  end  is 
toward  the  Ix?ach.  It  is  a  fair  presumption  that  the  flat-r(K)fe<I  houses  of 

'*T.  T.  Waterman:  Vurok  Geography,  i'niv.  of  California  Pubis,  in  .4mrr.  .4rc/iaeol.  and  Ethnol.,  Vol.  16, 
1020,  p.  208. 


Ki«;.  19 — A  Navajo  “hogan,*  a  conical  earth-covered  dwelling.  (From  a  photograph  by  George  Wharton 
James  in  the  collections  of  the  Bureau  of  .\merican  Ethnology.) 

hit;.  20 — .\  wind  break  erected  by  the  Papago  Indians  of  the  .Arizona  desert.  The  Seri,  living  on  the  Gulf 
of  California  south  of  the  Pa|iago,  are  said  to  have  no  rtxtfed  structures:  the  country  is  practically  rainless, 
and  they  se«-k  shelter  only  from  the  wind.  (Photograph  from  the  collections  of  the  Bureau  of  .American  F2th- 
n.ilogv  ' 
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the  Fraser  River  rej^ion  represent  a  later  fonn,  |X)ssn)ly  brought  in  with  the 
less  hijjhly  cultured  Salish  triln's  which  have  overrun  this  rejjion.  The  gabled 
font!  would  appear  to  be  the  older,  and  its  distribution  was  probably  con- 


Kig.  — The  simple  life.  .\  “village"  of  Paiute  wickiups  on  the  plateau  ot  Nevada. 
These  structures  may  safely  be  regarded  as  near  the  bottom  in  the  evolution  of  houses. 


tinuous  along  the  coast  at  some  fonner  period.  This  ai>pears  rather  clearK 
from  the  map. 

The  dwelling  house  in  northern  C'alifornia.  made  of  planks  split  from  the 
redwtKxl  tree,  was  quite  a  tidy  structure.  Inside  the  house  a  pit  was  dug. 
four  or  five  feet  deep,  in  which  the  inmates  lived.  Around  on  a  sort  of 
earthen  shelf,  between  the  edge  of  the  pit  and  the  walls,  was  a  space  for 
storing  things — baskets  full  of  acorns,  piles  of  dried  fish  and  et‘ls,  furs,  {x>lts. 
1k»ws,  a  thousand  varieties  of  miscellaneous  projxTty.  .A  jx'rson  descended 
to  the  bottom  of  the  pit  l)y  means  of  a  short  ladder  of  notches  in  a  h)g.  A 
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fire,  of  course,  l)unK“<l  in  the  center  of  the  pit;  and  on  racks  overhead  there 
was  usually  fish  or  deer  meat  in  process  of  preservation.  The  men  were 
not  allowed  to  sleep  within  this  house.  .\t  nightfall  all  males,  young  and 
old,  were  obliged  to  go  to  certain  sjx*cial  structures  known  as  sweat  housi's. 
These  were  underground  chamlx-rs  carefully  closed  up  and  almost  air-tight. 
I'he  only  time  that  families  were  together  was  during  a  season  in  the  spring 
and  summer  when  the  Indians  scattertnl,  camping  along  the  river  and 
fishing  for  salmon. 

I'he  housi‘s  in  .Alaska  were  from  40  to  70  feet  broad  and  sometimes  So  or 
i(K)  fc*et  long,  and  I  have  sevn  in  a  ruin  a  house  pit  more  than  eight  feet 
deep.  Though  they  did  not  rival  in  si/e  the  prcxligious  habitations  around 
Puget  Sound,  the  .Alaskan  houses  were  much  more  elalxirate,  as  might  lx 
exj^cttHl  from  the  fact  that  these  Indians  had  a  more  advancc*d  culture, 
riiey  are  made  e\en  more  interesting  by  the  presence  of  numerous  totemic 
carvings.  The  most  conspicuous  of  these  are  gigantic  columns  known  as 
totem  jKiles.  Totemic  symlxils  are  carxtxl  not  only  on  the  totem  pole  but 
on  the  house,  inside  and  out,  and  on  camxs,  lx)xes.  dishes,  sjxMms,  and  a 
great  variety  of  objects. 

That  all  the  rectangular  plank  houses  have  pits  is  a  curious  thing  indetnl. 
It  is  difficult  to  stx  in  what  way  they  are  advantageous.  Furthermore,  the 
rectangular  plank  stnictures  containing  pits  are  distributed  along  the 
margin  of  an  area  where  genuine  pit  dwellings  exist,  i.  e.  in  which  the  pits 
are  a  vital  part  of  the  house  constniction.  The  simplest  explanation  would 
seem  to  lx  that  the  rectangular  plank  houses  represent  the  transfonnation 
f)f  the  old  conical  earth-covered  pit  dwellings  made  of  |K)les,  in  an  area 
where  the  growth  of  giant  spruces  and  (xdars  made  the  pnxluction  of  wide 
lH)ards  f)r  |)lanks  ix)ssible  and  fairly  easy,  and  the  fonn  almost  inevitably 
Ixcame  rectangular.  On  the  Plateau  suitable  timlx-r  does  not  exist.  The 
coast  people  have  never  Ixxn  able,  however,  to  get  away  from  the  idea  of 
the  central  pit. 

FIskimo  Houses 

The  Kskimo  have  two  forms  of  winter  habitation,  the  snow  house,  built 
when  they  are  encam|XH.I  on  sea  ice,  and  also  a  fonn  of  underground  house. 
C'onstniction  of  the  latter  differs  widely  in  the  eastern  and  western  parts  of 
the  Kskimo  area,  for  in  the  east  the  Kskimo  is  almost  entirely  without  W(XkI. 
In  (irtxnland,  in  Labrador,  on  the  shores  of  Hudson  Bay,  and  westward 
Ixyond  B(K)thia  Felix  it  is  made  of  cnide  masonrx’.  .A  pit  is  dug,  and  the 
walls  are  carried  upward  with  course  after  course  of  stone.  When  flat  slabs 
are  obtainable  the  successixe  courses  project  inward,  from  which  it  xx'ould 
seem  that  the  Kskimo  is  trying  in  a  crude  xx’ay  to  fashion  his  roof  into  an 
arch  or  dome.  Material  for  roofing  is  often  hard  to  find;  jawlxnes  of  whales 
are  a)mmonly  used  for  the  pur|X)se.  The  house  is  Ixlow  the  lex'el  of  the 
'  ground;  and  in  summer,  when  the  snows  melt,  it  fills  up  with  xxater.  Then 

j  the  Kskimo  moves  out  and  camps  in  a  tent  until  winter  comes  again. 

I 
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NORTH  AMKRK  AN  INDIAN  DWKl.l.INl .S 


On  the  westem  side  of  Aretic  America  timlKT  is  found  in  jjreal  (juantities. 
Kven  where  trees  are  scarce  lar^e  (|uantities  may  Ik*  obtained  as  driftwinxl 
.ilonj;  the  coast.  Here  the  house  is  as  nearly  as  |X)ssil)lc  a  replica  of  the 
earth  hxljies  of  the  distant  Plateau. 

The  Use  of  underjiround  houses  by  the  Kskimo  forms  a  link  In'twevn 
.America  and  .Asia.  In  northeastern  .Asia  underground  habitations  are  in 
constant  use,  for  example,  amonj'  the  Koryak,  ('hukchi.  and  Kamchadal. 
.Such  pit  dwellings  have  also  been  reiH)rted  from  Sakhalin  Island,  from 
japan,  and  from  farther  afield.  It  would  seem  |X)ssible  that  all  the  under¬ 
ground  and  semi-underjiround  houses  which  have  Ix'en  descril)ed  have  been 
(!crived  at  some  ancient  time  from  .Asia. 


PfZZLINt;  TyI’KS  OI-  llofSKS 

The  I’ima  use  a  type  of  dwelling  called  the  kee.  It  is  circular  in  form, 
made  of  wattle,  ami  plastered  with  clay.  It  contains  no  pit.  Where  the\ 
got  the  plan  of  this  house  is  very  much  of  a  puzzle.  The  .Navajo  build  a 
conical  type  of  house  which  they  call  the  hogiin.  The  framework  consists 
of  three  jxjles,  which  strongly  indicates  relationship  with  the  tipi  of  the 
Plains.  The  center  of  the  house  is  excavated  down  into  the  ground,  and 
the  whole  is  heaj)ed  over  with  a  thick  covering  of  earth;  both  of  which 
features  suggest  the  earth  lodge.  The  crudest  habitation  in  North  .America 
is  undoubtedly  the  wikiup  of  the  Paiute,  a  brush  shelter.  I'inally  there  is 
(tne  trilx-  of  North  .America,  the  Seri  of  Tiburon  Island  in  the  (iulf  of  (  ali- 
fornia,  who  do  not  know  how  to  make  houses  at  all.  The  Ix'st  they  can 
achie\  e  is  a  wind  break.  They  live,  to  1k‘  sure,  in  an  all-but-rainless  area. 

KhI.ATION  to  Mk.XK  an  and  C'KNTRAI.  .AmHKK  an  .AK(  IlITKt  TfKi: 

The  houses  of  the  Indians  of  southern  Mexico  and  ('entral  .America,  to 
siiy  nothing  of  the  structures  of  Bolivia  and  Peru,  lead  us  into  another 
h(»rizon  altogether.  In  these  regions  the  Indian  Ix-came  a  real  architect. 
Some  of  the  most  im{M)sing  stone  structures  ever  raised  by  the  hand  of  man 
are  to  lx“  found  in  these  areas.  The  pyramids  found  in  Mexico  at  Papantla, 
Cholula,  and  Teotihuacan,  recently  e.xcavated  by  the  Mexican  Ciovernment 
through  Dr.  Manuel  (lamio,  actually  rival  the  pyramids  of  Kgypt  in  size 
and  interest,  (meat  numl)ers  of  ruined  cities  are  gradually  Ix'ing  brought 
to  light,  some  of  them  in  the  most  romantic  surroundings.  It  is  worth 
rememlxring  that  the  .American  Indian  in  certain  localities  rose  by  his 
own  unaided  efforts  to  the  production  of  a  great  architecture,  of  which  the 
simpler  edifices  we  have  Ixen  discussing  rei  resent  the  Ixginnings. 
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THE  EVOLUTION  OF  LAPIES 

A  STUDY  IN  KARST  PHYSIOGRAPHY 

By  JovAX  ('vijic 

University  of  Eielgradc 

Certain  parts  of  the  Dinarir  karst  lands  offer  extraordinary  difficulties 
of  transit.  These  are  the  rej»ions  of  lapies,  surfaces  co\ered  by  a  network  of 
furrows  and  crests,  well  avoided  by  man  and  l)east.'  If  the  traveler’s  fcx)t 
slip  into  one  of  the  narrow  furrows  he  may  experience  considerable  difficulty 
in  extricatinjt  it.  Or  his  jpiide  may  select  an  inopjjortune  moment  to  vanish 
Ix'hind  the  ridges.  The  shepherds  of  the  lapi^  country  suffer  not  infrequent 
loss  of  animals  caught  in  the  furrows  and  Ix'come  the  prey  of  wolves. 

L»pi<*s  are  developt'd  on  surfaces  of  pure  limestone  and,  as  we  have  indi¬ 
cated,  consist  of  narrow  channels,  or  furrows.  Ix'tween  which  are  ridge's  or 
crests,  most  often  shaq).  U*ss  frequently  rounded  in  contour.  The  channels 
usually  range  from  aixmt  l  to  3  feet  (0.5  to  l  meter)  in  depth  but  now  and 
then  reach  b  to  10  feet  (2  to  meters)  and  even  16  to  20  feet  (5  to  6  meters) ; 
exceptionally  there  are  lapii*s  channels  which  are  30  to  40  feet  (10  to  12  me¬ 
ters)  deej).  If  the  ridges  are  broad,  they  are  often  furrowed  by  secondary, 
shallow  channels.  Sometimes  the  channeling  is  quite  regular:  sometimes 
there  are  also  chaotic  lapit's,  a  medley  of  channels  and  ridges. 

LipU's  corresjxmd  to.  those  minor  forms  which  in  other  terrains  are  the 
result  primarily  of  mechanical  denudation.  In  the  roughness  and  inaccessi¬ 
bility  of  the  terrain  they  are  similar  to  the  “bad  lands”  developed  on  clays 
and  sands.  But  the  fonnation  of  lapies  is  due  chieffy  to  chemical  erosion. 
The  forms,  furthennore,  are  much  longer  lived  than  those  of  the  “l)ad  lands;” 
but,  nevertheless,  the  siime  process  of  destruction  which  is  characteristic  of 
the  latter  and  other  minor  erosive  fonns  is  also  a  feature  of  lapies.  The 
deeper  the  channels  l)ecome,  the  sharper,  more  ix)inted,  and  thinner  are  the 
ridges;  so  that  at  last  they  break  and  crumble  to  bizarre-shaped  pieces. 

Recognition  of  Lapies  as  a  Karst  Form 

It  was  as  far  Ixick  as  1893  that  appreciation  of  the  association  of  lapies 
proper  with  limestone  led  to  the  classification  of  the  lapies  as  karst  forms.* 


■  Cf.  thr  review  of  the  author's  iiaiM-r  *H vdroRrapli^’  souterraine  et  Evolution  morphuloKitiue  du  Karst’ 
{Rfi  ueil  dfs  Trat-aux  dt  I'lnsi.  dt  Ci  igr.  Alpine,  Vo\.  b.  1918.  pp.  375*4^6)  by  E.  M.  Sanders;  The  Cyde  of 
Erosion  in  a  Karst  Region.  Ceogr.  Rer.,  Vol.  ti.  igii.  PP-  503-604 

*  Jovan  Cvijid:  Das  Karst  pi.  jinomen  (Geogr.  .-tbhandlungen  von  Penck.  Vol.  5.  No.  3),  Leipzig  1893-  The 
whole  literature  published  on  the  subject  of  lapies  up  to  that  time  is  quoted.  .-Vccordingly.  I  shall  here  cite  only 
the  more  important  works  which  have  appeared  since  1893.  Much  attention  is  paid  to  works  on  lapids  pub¬ 
lished  up  to  1907  in  Hans  Hilpert:  Die  historische  Entwickelung  der  Frage  nach  dem  Wesen  des  Karstphkno- 
mens.  Wurzburg.  1907;  and  see  also  Max  Eckert:  Das  Gottesackerplateau.  M'issensekafU.  Ergdnskmntskejle  znr 
Zeilstkr.  der  Heutsck.  mnd  Oeslerr.  Alptntereins,  Vol.  1.  No.  3.  Innsbruck.  1904. 
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TMK  KVOLI  TION  OF  LAPl^:s 


They  are  not,  however,  developed  in  all  limestones;  if  the  Ik'cIs  Ik*  thin  and 
laminated,  they  weather  into  laminae  or  plates,  on  which  no  lapies  are 
fonned.  Dolomite  also  weathers  in  a  similar  way,  so  that  small  forms  rt'sem- 
bling  lapit“s  ot'cur  <mly  here  and  there.  They  also  (X'cur  sjjoradically  in  rocks 
containing  calcium  carlxniate  in  other  fonns.  The  rare  fonns  seen  in  gran¬ 
ite,  gneiss,  and  sandstone,  which  have  l)t‘en  more  than  once  referred  to  as 
lapies,  merely  simulate  the  nonnal  lapUS^.  Nor  do  they  occur  in  terrains  con¬ 
sisting  of  salt  and  gyi)sum.  Lajnes  arc  in  fact  iteculiar  to  the  karst,  l)eing 
asstK'iated  with  various  karst  surfaces  but  t'specially  those  constituted  by 
pure  limestone  beds  of  considerable  thickness  or  of  limestone  conglomerate 
with  a  limestone  cement. 

Vkrtic.vl  K.xtknsio.n  ok  Lapies  and  C'onxkction  with  Other 

Karst  Forms 

l^ipit-s  are  found  at  all  altitudt^s  from  sea  level  to  lofty  mountain  summits. 
They  were  first  observed  and  descrilRHl  in  the  limestone  .Alps  in  Switzerland, 
where  in  the  cantons  of  (iennan  speech  they  are  called  Karren  or  Schratten 
and  in  districts  of  French  speech  lapiez  or  lapiaz  or  lapies,  then  rascles, 
esserts,  and,  in  the  Jura,  laissittes.  Hence  they  were  often  causidly  ass<K'i- 
ated  with  snow  and  glaciers.  Some  of  the  investigators  even  held  that 
lapies  were  the  work  t)f  the  grooving,  furrowing  action  of  glaciers.  Such  an 
action  is  now  known  to  Ik*  imjRJssible  as  a  cause  of  lapit*s.  K\en  if  they 
could  Ik*  formed  under  some  cavity  in  the  glacier  where  water  drips  down 
uiR)n  the  limestone  from  the  glacier  nK)f,  they  would  nevertheless  Ik*  de¬ 
stroyed  by  the  forward  motion  of  the  glacier  itself.  However,  streams  from 
the  melted  snow  and  ice  can  hollow  out  deep  lai)it*s;  and,  furthermore,  exten- 
si\e  areas  of  such  lapit*s  (Kcur  where  the  rainfall  is  great.  .Accordingly,  la- 
pi«?  are  frequently  and  typically  developed  in  the  .Aljis  and  esjKcially  in  prox¬ 
imity  to  glaciers.  Invt*stigations  have  also  proved  that  lapit*s  channels  are 
often  of  |K)stglacial  age  iKcause  they  (K'cur  on  the  sm(K)thetl  and  [Polished 
limestone  surfaces  over  which  ancient  glaciers  have  passed. 

In  the  .Alps  lapies  (KCur  on  the  Pannelan,  south  of  (rt.*neva,  and  i)articu- 
larly  in  the  IX*sert  de  Plate  and  other  mountains  of  Savoie  (Pointe  Percee, 
RcK'heurs  de  Leschaux,  and  Comette  de  Bise).  The  tract  of  lapit*s  in  the  De¬ 
sert  de  Plat6  occupies  an  area  of  alK)Ut  15  square  kilometers,  and  the  lapies 
are  met  with  from  a  height  of  1850  meters  up  to  2350  meters.  The  lapK*s  on 
Sill)em,  in  the  canton  of  Schwyz,  have  long  lK*en  known;  this  tract  is  alxjut 
60  square  kilometers  in  extent  and  lies  lK*tween  1500  and  2500  meters  in  al¬ 
titude.  These  lapies  are  in  Lower  Cretaceous  limestone,  which  on  this  ac¬ 
count  has  l)een  named  the  Schrattenkalk.®  There  are  other  varieties  in  the 
Wallensee  region,  on  Santis  and  the  Tannenalp  in  Switzerland.  The  deepest 

•  Emile  Chaix:  Contribution  4l'elU(l;  dcslapi^:  La  t  jpographie  du  Desert  de  Pt»te.  Le  Globe,  Vol.  34.  1804- 
95.  Mfmoires.  pp.  67-108,  Soc.  de  Gronr.  de  Oenive.  (leneva.  1895;  idem:  Contribution  4  l'6tude  des  lapies: 
Le  Silbern  (Canton  de  Schwyta),  ibid.,  Vol.  44.  1904-05.  Memoires,  pp.  40-60,  (ieneva,  1905;  tmile  and  .Andre 
Chaix:  Contribution  4  I’ftude  des  lapies  en  Carniole  et  au  Steinernes  Meer,  ibid.,  Vol.  46,  1906-07,  Memoires. 
pp.  17-53.  Ceneva.  1907. 


Fl<;.  I — Voung  lapic-s  on  the  outcroits  of  limestone  Ix’ds.  Prenj. 

Ku;.  2 — Young  lapies  of  honeycomb  form,  with  a  transverse  fissure 
riatic  Sea. 


Velebit,  too  meters  above  tlie  Ad- 
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Kl«:.  s — Voung  lapifs  in  the  form  of  passages  and  gashes.  Hajdufki  Kuk.  Velebit. 

and  most  typical  arc  in  the  Schrattenkalk  of  Mattsttx'k  at  the  height  of 
l(xx>  2(XX)  meters,  on  Santis  at  the  height’of  2050  meters,  A  development  of 
chaotic  lapif*s  is  found  in  the  Malm  (Upper  Jurassic)  limestone  at  heights 
of  1H50  and  2itx)  meters.  They  are  less  well  developed  in  the  Seewerkalk 
facies  of  Turonian  age  (Upper  Cretaceous)  in  the  western  Alps,  although  on 
the  surface  of  strata  dipping  at  aixtut  20°  and  at  the  height  of  I7(X)  meters 


Fig.  6 — Deep  lapies  on  a  stii’p  slope.  Prosinac,  near  Obrovac,  Dalmatia. 

there  is  a  typical  lapies  area,  with  channels  kf  20  centimeters  wide  and 
alxmt  two  meters  deep.  In  the  part  of  the  Axenstein  Hotel,  near  Brunnen, 
at  the  height  of  7(X)  meters  is  a  lapies  area  with  rounded  ridges,  which  in  the 
opinion  of  those  who  have  investigated  it  was  fonv.ed  during  the  recession  of 
the  glaciers  of  the  Biihl-C  >schnitz  stage.'* 

•  .Arnold  Heim  and  Paul  .\rbenz:  Karrenbildungen  in  den  Schweizer  .\lpen,  Ceol.  Charaktrrbitder  hfrausgt- 
gtbfH  rvH  //.  Slille,  No.  lo.  Berlin,  igiz. 


\2  TIIK  (il-CKiRArniCAL  RKVIKW 

I-^ipu-s  are  particularly  well  developed  on  the  ( Hittesiickerplateau  of  the 
Holier  Ifeii,  in  the  Aljtau  Aliis,  where  they  have  lie-en  stiulied  with  care 
hy  Kckert.*  I  he  lapitV  are-as  in  the  Steinenu>  Meer,  in  the  eastern  Aljis, 
covering  some  lo  kilometers  in  length  and  3  kilometers  in  breadth  at  an  ele¬ 
vation  of  2100  meters,  have  iR-en  known  for  a  long  time.  With  these*  might 
Ik*  mentioiu*d  the  la j lies  area  on  the  ClM.“rgosse*ne  .Alp,  5  kilometers  in  length 
and  2  in  breadth.  I.;ipu*s  are  met  with  on  the  Dachstein,*  in  the  Rax-.\I|K-. 
in  the  ('aniic  .\l|)s,^  and  in  other  parts  of  the  e*asteni  limestone  .Alfis. 

liut  the  terrain  where  lapit*s  are  lK*st  and  most  extensively  develo|H*d  i:- 
the  Dinaric  karst,  stretching  from  Trieste  in  the  north  to  Scutari  in  the 
south,  riiey  (H'cur  there  in  all  linu*stones  from  the  Triassic  to  the  Paleo¬ 
gene.  'rhe\-  have  lieen  ol)ser\t*d  on  the  shore  of  the  .Adriatic  Sea  and  on  the 
highest  mountain  jx-aks  of  25(K)  ’(xki  meters.  I.;ipu“s,  in  fact,  constitute  one 
of  the  main  features  in  the  physiognomy  of  this  bare,  ruggeil,  and  desolate 
country.  Stache  was  one  of  the  first  to  ol)si*rve  them  on  the  western  coast  of 
Istria,  and  he  attributerl  their  origin  to  the  action  of  sea  waves  and  further 
drew  the  conclusion  that  all  other  lajiies  of  the  .Adriatic  karst,  including 
those*  of  higher  altitu<lc*s,  had  lx*en  fornu*«l  by  the  action  of  the  waves  of  an¬ 
cient  st^'as.'*  .As  a  matter  of  fact,  many  of  the  forms  from  here  which  have 
lx*en  dt*scrilH*d  as  lai)K*s  are  not  la])it*s  at  all.  I  have  not  oliserved  nonnal 
lapit*s  anywhere  on  the  western  coast  of  Istria.  The  formations  in  \’al- 
.Siline  near  Pola,  which  fanile  C'haix  iihotograjihed,  are  probably  not  lapies, 
an  opinion  in  which  ('haix  himself  concurs.  I  have  noted  true  lapies, 
in  those*  jiarts  of  the  .Adriatic  c'oast  which  are  comiiose*d  of  pure  limestone* 
e.g.  on  Iai])ad,  iu*ar  Ragusii,  and  on  the*  Ouaniero  side*  of  the*  X’elebit.  They 
ha\’e*  lx*e*n  fonne*d  by  the  action  of  wave*  water  stre*aming  back  to  the  sea 
and  by  the  showers  of  breaking  surf.  Fonnation  under  the*se  conditions  is 
iKiund  to  lx*  rare,  for  wave*  ae'tion  is  more*  likely  to  de*stroy  those*  lapu*s  which 
had  lx*e*n  fonne*d  by  the*  action  of  atmospheric  water.  Boble  has  ol)serve*d 
nonnal  lapie'*s  in  se*veral  places  of  the*  Pelojxinnesus  t'oast.  They  are  found 
also  on  the  southern  shore*  of  the  island  of  Ithaca  and  on  C'ephalonia,  where 
along  the  shore  there  is  ofte*n  a  lx.*lt  of  lapR*s  6-8  meters  wide,  the*  surface  of 
which  is  covered  with  a  black  incrustation. 

Mojsisovic**  lx*lie*ved  the  alpine  lapie*s  to  lx*  fonns  corre*sponding  to  the 
dolines  or  sinks,  as  numerous  in  the*  limestone*  regions  of  the  .Adriatic  as  the* 
?  lapk*s  in  the  .Alps,  and  concludt*d  that  where*  lapie*s  are  deve*lope*d  there  will 

lx*  found  no  dolines.  But  now  it  is  well  knowm  that  lx)th  lapies  and  dolines 

s  • 

■  (X'cur  in  the*  alpine  limestone*  rt*gions  as  well  as  in  the  entire*  Mediterranean 

'  *  Et  kcn.  op,  (it. 

•  Krititricli  Simony;  Cb«T  die  Spuren  der  vorneachiclitliclier  Gletwlierauiidehnung  im  Salzkammergute 
Bfriihle  liher  dtr  Millh.  row  t-rfunden  der  S,itMru-iss.  in  M’ien.  Vot.  I,  1847.  pp.  215-247. 

'  Michele  Gortani;  Kenomeni  carsici  nei  terreni  (taleozoici  della  Curnia  orientale,  Mondo  .'<ollrranfo,  Vol.  s 
No.  J-5.  I'dine.  loog. 

•  e^uido  Stache:  Die  librunische  Stufe  und  deren  Grenzhorizonte.  Abhaudl.  Geol.  KeichsanstaU  (zm 
Vol.  ij.  No.  i.  p.  14. 

•V.  Mojuisovif;  Grundlinien  der  (^logie  von  Bosnieo- Herzegovina,  p.  22ft. 


1 


THE  EVOLITION  OF  LAPIES  3;^ 

-^.irst.  Moreover,  lapit^s  are  often  found  on  the  sides  of  dolines.  Thus,  the 
.irlhwestem  sides  of  the  uvalas  (coves)  IgriSte  and  ToroviSte  of  Kufaj,  in 
astern  Serbia,  sloping  at  30®-4()®,  are  covered  by  lapK*s,  with  channels  as 
much  as  a  meter  deep.  I^ipies  are  also  asscK'iaterl  with  sinks  on  IH-vica  and 
Suva  Planina  (the  Dry  Mountain)  in  Serbia.  In  the  Pass  of  Duga  in  Monte- 
mgro  the  northern  and  western  sides  of  the  sinks  exhibit  lapu-s,  particularly 
round  the  fort  of  No/dra  in  Duga.  1  have  also  ol)served  lapit-s  on  the  sides  of 
•>inks  «)n  the  l)order  of  (iacko  polje  (Hercegovina)  as  well  as  near  Zadvorje 
m  Dalmatia.  .Vcording  to  Dr.  R.  .Simonovid  they  are  also  to  1k‘  st*en  in 
the  dolines  on  WIebit.'®  Nor  are  such  e.vunples  limited  to  the  Dinaric  karst. 
For  exiimple,  on  the  Dachstein  in  the  eastern  .-Mps  I  have  seen  a  number  of 
sinks  whose  southwestern  sides  were  covert'd  by  typical  lajiit's.  The  as.s<K'ia- 
lion  of  lapit's  with  sinks  is  also  to  Ik*  met  with  on  the  'Dnltes  (iebirge  and 
on  the  plateau  of  Steinemes  Meer  and  in  the  Berchtesgaden  Mountains. 
Dr.  .Alrsolon  has  remarked  sinks  with  lapies  even  in  so  mild  a  karst  develop¬ 
ment  as  that  in  Moravia  north  of  Briinn.” 

l.apies,  therefore,  are  not  limited  to  the  .Mps  and  other  regions  character¬ 
ized  by  the  existence  of  prest'nt  or  fonner  glaciers;  on  the  uplands  of  the  Di¬ 
naric  karst  they  have  not  Ix'en  formed  by  the  action  of  sea  waves  in  fonner 
times:  neither  are  they  a  fonn  equivalent  to  the  sinks  of  limestone  terrains 
without  the  .Alps — as  the  first  limited  ol)servations  of  lapies  led  various  ob¬ 
servers  to  conclude.  It  was  not  until  lapit's  had  lK*en  studied  in  many  regions 
and  at  different  altitudes  that  their  origin  and  evolution  could  Ik*  rightly 
traced.  Before  we  take  this  up,  however,  we  shall  briefly  dt*scrilK*  various 
kinds  of  lapies. 


Various  Forms  of  Lapies 

The  forms  of  lapies  are  numlK'rless  and  so  varied  that  we  cannot  imagine 
even  the  most  bizarre  fonn  which  is  not  to  l)e  found  among  them.  Thus  we 
shall  select  for  description  only  a  few  of  the  principal  forms  or  grouj^s — ac¬ 
cording  to  their  degree  of  development  or  their  connection  with  joints  or 
Ix'dding  planes  and  jxmor  lapies.** 

Initial  forms  of  lapies  are  to  be  met  with  most  frequently.  The  ridges  are 
hardly  discernible;  and  only  in  places  where  the  limestone  is  most  pure  or 
along  fissures  are  there  any  deeper  furrows.  Then  come  lapies  with  more 
numerous  and  deeper  furrow's  and  with  larger  passages  and  holes  in  the  f(K'k. 
This  variety  is  met  with  on  the  outcrops  of  recently  uncovered  limestone 
lK*ds.  In  Velebit  lapies  of  this  type  are  known  as  muzgas.  To  initial  forms  of 
lapit's  Ixlong  also  those  possessing  a  reticular  or  honeyct)mbed  structure. 
Nonnal  young  lapies  have  shallow  channels  and  sharp  ridges;  they  resemble 
gullies  cut  in  clay  or  sands  after  a  shower  of  rain.  They  appear  characteristi- 


Radivoj  Simonovif:  O  Jkrapama  (On  lapies).  Hull.  Sot.  de  Giogr.  de  Btlgrade,  Vol.  s.  >9*1.  PP-  >4*-  >S9 
"  K.  Absolon:  FUhrer  durcli  die  Macoclia  und  die  neuen  Tropfsteingrotten,  Punkwa-  und  Katharinen- 
(Idhie.  BrOnn,  1920. 

“  Ponor,  or  goufrt  d’absorption,  U  the  shaft  or  abyss  by  whicli  a  stream  in  a  limestone  region  is  swallowed  up 
to  flow  underground. 


Kl.,.  7— Parall.1  lapies  furrows,  which  continue  U-yoml  a  lioriaontal  joint.  (’vrsnitsa,  about 
meters  altitude. 

>“P*^  channels  in  develoianl  lapifts.  Prenj.  about  iboo  meters  altitude. 


i 

B  *  1 

7  ■■■ 

0 — Besides  the  main  clianncl^,  which  liave  tlic  same  sloix-  a#  the  siden,  tliere  are  also  transverse 
channels,  into  which  water  i«  diverted,  and  these  depressions  also  deejienisl.  I’renj,  about  isoo  meters  altitude. 

Kio.  10 — Irreuular.  chaotic  lapi/^s.  Vacanac,  Velebit. 
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cally  on  ver\-  steep  s1oik*s  as  {xirallel  channels  2  3  det'iineters  (let*p.  Of  p^ir- 
ticular  interi*st  are  the  finely  chiseled  lapies,  whose  sIojh*  conforms  with  th.it 
of  the  surface  uixin  which  they  are  developed  and  among  which  larger  de¬ 
pressions  have  iK'gun  to  fonn  in  places.  In  other  cases,  along  the  shallow 
la|)it“s  furrows  and  crosswise  uixm  them  and  u|xm  the  surface  slojx*,  occur 
short  lapies  jiassiiges,  following  fissures  and  still  undeveloped.  Across  gla¬ 
cially  smoothed  surfaces  ixistglacial  lapit“s  are  seen  along  fissures,  with  dire<  - 
tion  either  confonning  to  that  of  the  surface  sloix*  or  transverse  ujxm  it. 

In  a  further  stage  of  development  occur  lapies  which  are  deeper  than  the 
foregoing.  The  riK'ks  are  cut  into  as  by  a  Icnife,  the  channels  often  lx*ing  1-2 
meters  deep;  while  on  the  ridgt*s  apjxar  shallow  depressions  and  furrows 
which  remind  one  of  the  lapit^s  of  the  pret'eding  class.  The  diverse  forms  are 
dejxndent  ujxin  the  texture  of  the  limestone.  Some  with  deep  but  narrow 
pass;ig(.*s  have  sharp  edges,  while  the  surfaces  of  the  ridges  are  faintly 
chiseled  (lapit's  at  Prenj).  Others  still  more  deeply  furrowed,  their  channels 
.^-4  meters  deep,  remind  one  of  the  multifarious  branching  of  river  valleys 
or  of  “bad  lands”  tojxigraphy  (Lupoglav  in  KrivoSije,  Btxche  di  Cattaro). 
.Still  others  represent  a  class  of  chaotic  lapit's  known  in  Serbian  as  skripoi'i, 
the  channels  of  which  show  broadenings  and  deprt*ssipns  of  irregular  form 
(X’aganac,  V’elebit).  Thus  on  the  ridges  and  also  in  the  channels  there  may 
lx  Hat-lxittomed  or  trough-like  hollows,  kamenitsas  in  .Serbian,  in  which  at¬ 
mospheric  water  ren’ains  a  long  time,  t*s|x*cially  if  the  hollow  is  roofed  over 
by  a  bl<xk  of  stone.  The  largest  kamenitsas  are  in  Prosine,  near  the  town  of 
Obrovac  in  Dalmatia,  at  one  of  which  are  watered  the  cattle  of  ten  house¬ 
holds. 

In  the  lapies  areas  of  karst  uplands  there  are  certain  special  forms.  Thus, 
every  nxk  on  the  jilatfonn  of  Cvrsnitsa,  in  Hercegovina,  is  perforated 
through  and  through,  as  are  also  the  ridges  Ix'tween  the  deep  lapies  chan¬ 
nels.  There  also  lapies  wells  are  characteristic  forms.  The  mouth  is  circular 
or  elliptical  in  fonn,  of  2  3  centimeters  to  2-3  meters  in  diameter,  while  the 
maximum  depth  is  20  meters.  lapies  wells  (xcur  in  many  parts  of  the  I)i- 
naric  karst , and  on  the  Got  tt“Siickeriilateau,  while  they  are  particularly  numer¬ 
ous  in  the  I  X*sert  de  Plate  andon  Pannelan  in  Savoie  where  they'aresometimes 
4-8  meters  in  diameter.  They  are  not  to  lx  confused  with  the  hollows  known 
as  kamenitsas.  Well-like  dolines  of  small  diameter  are  also  found  among 
lapit's  and  represent  nothing  more  than  the  widenerl  lapies  wells.  Sometimes 
the  well-like  dolines  are  develo|X‘d  into  funnel-shaped  sinks,  5-6  meters  in 
diameter.  .And,  again,  among  the  lapies  channels  there  are  some,  4-5  meters 
wide  and  several  meters  long,  which  are  closed  at  both  ends  and  thus  repre- 
si*nt  a  kind  of  elongated  doline.  This  dtx*s  not  mean,  however,  that  all  the 
numerous  well-like  and  funnel-sha|x*tl  dolines  of  karst  terrains  have  Ixen 
formed  out  of  lapi^*s;  on  the  contrary,  such  cases  are  rare. 

In  the  high  Dinaric  karst  among  the  lapit*s  are  forms  known  in  Serbian 
as  strugas.  Initially  they  are  ixissages  cut  along  the  Ixdding  planes  and  are 
commonly  some  1-2  nxners  wide  and  several  meters  long  and  open  at  Ixith 
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ends,  the  sides  Irmiir  inclined  or  vertical  according  to  the  dip  of  the  bed  . 
'Phey  may  Ik.*  wider  and  much  longer,  as  the  photograph  from  X'elebit  show-. 
There  are  cast's  where  slruf^as  join  two  dolines  or  uvalas.  They  are  fonned  out 
of  lapitV  channels,  esjx'cially  when  these  develop  along  joints. 

I-istly  there  are  the  yawns,  |X‘r]H‘ndicular  or  oblique  shafts,  which  at  a 
greater  or  less  depth  lead  into  caves.  The  yamas  are  not  always  lapies  form-. 
In  general  they  iR'Iong  to  the  older,  pre-lapit*s  surface  and  were  developed 
under  different  hydrographic  conditions.  Before  lapit'sation  had  commenced 
the  karst  terrain  was  traversetl  by  nonnal  valleys,  whost*  rivers  disiippeared 
in  ponors.  Yamas  are  usually  the  rent's  of  ancient  ixmors  but  not  infre- 
(juently  are  fomietl  simultaneously  with  the  lapitV. 

In  some  regions  lapit“s  frequently  tlevelop  along  fissures,  as  in  the  Dt'sert 
de  Plate,  in  the  (it)ttesiickerplateau,  and  the  Dinaric  karst.  They  are  either 
channels  of  broken  continuity  along  a  simple  fissure,  t)r  continuous  pas- 
siiges  ahmg  sexeral  crossing  fissures,  or  long  but  narrow  channels  along 
faults.  .Sometimes,  as  on  Prenj,  along  the  fissures  crosswise  uptm  the  sur¬ 
face  slojx*  there  are  lapit“s  wells  and  passages  which  interrupt  the  normal 
course  of  the  channels.  Near  Lulxmovac,  X’elebit,  deep  channels  with 
rounded  ridge's  Ixtween  are  developt'd  in  fissure's.  In  the  I)e''sert  de  Plate  is 
ofte'ii  se'e'Ti  a  e'omplex  of  short  channels  associate'd  with  a  whole  syste'in  of 
fissure's  running  in  differe'nt  dire'ctions.  Of  different  apjx'arance  are  lapies 
which  accompany  Ix'dding  plane's,  as  is  see'n  from  the  photographs.  Figures 
1 6  anel  17. 

I^apies  on  the  ixmors  of  karst  rivers  and  esjx'cially  in  kiirst  jxdjes  consti¬ 
tute  a  sjx'cial  class.  The  ridge's  are  rounded,  and  Ix'tween  are  cie'ep  passages 
and  yamas  {aims,  or  chasms).  On  the  ponor  lapie's  in  Dvrsno  (KrivoSije, 
Bixche  di  ('attaro),  Ix'side's  such  ridges  and  yamas,  there  are  notches  and 
pass;iges,  formed  by  the  action  of  meteoric  water. 

l^qiK's  in  fore'sts  and  bushwtKKl  are  different  from  all  the  prece'ding.  Their 
ridge's  are  rounded  and  broatl :  and  the  channels  are  usually  rugged. 

The  Origin  of  Lapies 

Infli  enck  of  Rex  k  C'omposition  and  Te.xture 

From  what  has  Ix'en  setid  it  e'an  readily  Ix'  e'oncluded  that  lapie's  are  formed 
principally  by  clu'mie'al  erosion  of  limestone  surface's  by  meteoric  water.  By 
solution  e)f  the  linu'stone  the  stream  water  eleepe'ns  the  channel.  The  greater 
the  rainfall  and  the  longer  the  surface  is  expe)se'el,  the  deepe'r  and  larger  will 
the  lapies  Ix'cemie.  The  dire'Ction  of  stre'am  flow  and  e'onsequent  chemical 
erosion  of  the  channel  is  influenced  by  the  composition  of  the  different  lime¬ 
stone  /ones  and  the  nx'k  texture.  The  comjxjsition  of  the  limestone  often 
changt's  from  squaa'  foot  to  square  f(K)t :  there  (X'cur  argillaceous  Ixtnds,  frag¬ 
ments  of  chert  and  fossils,  amorphous  masses  and  lumps  permeated  with 
hematite,  etc.  .-MI  such  constitute  olistacles  round  which  the  stream  of 
water  curves  st'eking  the  lines  of  purer  com|X)sition.  In  the  case  of  w'ater 
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Kic.  17 — Lapirs  along  vertical  beds.  Tulove  Grede,  Velebit. 

Kig.  18 — Coarse  lapifs  in  a  limestone  breccia  in  whose  channels  there  is  vegetation.  Sugarske  Dulibe, 
N'elebit. 
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(U*ri\f<l  from  melted  iee  and  snow  as  compared  with  meteoric  water,  th 
action  is  reinforced  l>y  fjreater  continuity.  In  purely  homojjeneous  limestoiu 
lapu-s  are  distinjjuished  by  snKMtth  depressions  l)etween  which  are  shaq. 
t-dgos.  while  in  unhoino^eneous  limestones  the  depressions  are  ru^^ed  atnl 
usually  more  irrej^ular.  .As  has  already  lK*en  mentioned,  streams  and  spra\ 
ol  sea  water  can  also  produce  lapit*s.  I'lider  certain  conditions  mechanical 
erosion  has  some  influence  on  the  sculpturing  of  lapies.  For  instance,  water 
left  Irehind  in  a  depression  or  fissure  and  frozen  shatters  the  limestone  at  the 
iNtttom  of  the  channel.  The  rleeper  a  lairit-s  well  is,  the  more  meteoric  water 


Vh;.  -V  w'df  in  detttojed  Iai)i^!>.  Alanfif,  Vefc-bit 


«lis('harf;es  over  its  brink,  so  that  later  it  is  also  deejK'iied  mechanically. 
Channels  in  argillaceous  bands  in  the  limc'stone  may  Ik*  deepened  mechan- 
ic'ally  by  water  streams.  Mechanical  erosion  cannot  Ik*  completely  omitted 
from  discussictn  of  the  fonnation  of  lapic^. 


Infi.i’kxcf.  of  Fissi  rf;s 

Fissurc*s  undoubtedly  have  considerable  influence  on  the  fonnation  of 
lapit*s,  and,  since  ever>-  limc*stone  is  not  ecpially  fissured,  the  influence  of 
this  factor  also  differs  in  different  terrains. 

It  is  natural  that  a  stream  of  water  cominjj  ui>on  a  fissure  dissolvt*s  the 
linu*stone  alon^;  it  and  deeiK*ns  the  channel.  Here  again  the  effect  of  nK'k 
comjK)sition  apjx'ars:  along  fissurt*s  there  cKXur  disc'ontinuous  channels  or 
lapit*s  passiiges,  sc*i);irated  one  from  another  by  the  more  rt*sistant  bands  of 
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mfstoiH*.  When  several  fissures  meet  at  a  ix)int,  or  cross  one  another,  the 
,irk  of  chemical  erosion  is  here  intensified,  and  at  such  i)oints  a  lapit-s  well 
~  fomied.  It  may  1k‘  noted  parenthetically  that  a  lapit*s  well  may  Ik- 
(.lined  also  without  the  aid  of  fissuring  by  the  chemical  dissolution  of  a 
IkkIv  of  limestone  which  is  purer  than  the  neighlHiring  mass. 

Fissures  that  cross  a  sloping  surface  transversely  jjive  rise  to  lapit-s  also 
transverse  to  the  surface  slope.  .Ajjain  there  are  sometimes  to  Ik*  seen  jjroups 


Kl<i.  20 — Influence  of  lisstirinK  on  tapirs  flevelopment.  No.  i  shows  lapies  channels  aloni;  iKirallcI 
Assures;  \o.  2.  lapies  along  winding  but  paralk-l  fissures;  No.  3.  lapies  w<  lls  (a)  at  the  me«‘ting  js.int  or 
the  crossing  of  fissures.  Heavy  broken  lines  indicate  fissures  filled  with  calcite.  Kroin  examples  in  the 
IV-sert  de  Platf. 


of  ixirallel  fissures  along  which  parallel  lapies  passiiges  are  hollowed  out. 
•Sometimes  the  fissures  are  winding,  and  in  that  case  parallel  hut  winding 
lapi(*s  channels  are  fonned.  Fxiunples  are  to  Ik*  found  in  the  Dinaric 
karst,  and  there  are  some  striking  instances  in  the  l)t*sert  de  Plate. 

In  cither  cases  the  lapit*s  pass  transverst*ly  over  a  fissure  and  continue  on 
its  other  side,  as  if  it  did  not  e.\ist.  In  such  cases  the  fissures  are  filled  and 
knit  together  with  calcite.  The  I)t*sert  de  Plate  affords  ginxl  exiunples. 

If  the  limt*stone  lK*ds  are  vertical  or  very  steeply  inclined,  the  channels 
are  as  a  rule  developed  along  joints;  hut  lapK*s  on  joints  are  not  so  typical  as 
thost*  developed  on  the  surfaci*s  and  outcrops  of  limestone  lK*ds;  moreover. 
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in  tlu‘  rase  of  vertical  l)e(ls,  scattered  limestone  monoliths  are  rapidly  forme<l 
out  of  the  lapit*s  ridjfi*s. 

The  dei)endence  of  the  fonn  and  situation  of  lai)it*s  ui)on  joints  is  seer 
on  the  elevated  jdatfonn  of  Wlikii  C'vrsnitsii  in  Bosnia,  which  is  com|K)si‘(l 
of  comiwct  limestone  that  dii>s  towards  the  southwi*st.  huich  of  the  lapUV 
ridges  sloix^s  towards  the  southwest  in  confonnity  with  the  inclination  of  the 
lK*ds  and  the  joints.  The  siime  is  true  of  the  inclined  lai)u*s  of  Lufioglav  and 
\’elel)it. 

In  the  Dinaric  karst  it  is  clearly  apparent  that  the  most  typical  lapitV 
are  developed  at  places  where  the  rainfall  is  greatest,  or  where  the  amount  of 
running  water  is  considerable.  Such,  for  example,  are  the  smaller  platforms. 


I'K..  ii  I  ajiirs  I'nrmol  in  limcstom-  covt-n-d  by  rt-sidual  clay.  In  a  quarry  near  (icm-ralski  Sto.  on 
llic  railway  line  /aKreb-Kijeka.  in  Criatia.  When  the  lapieii  ridKes  are  destroyed,  a  doline  will  b<‘  formed, 
filled  with  clay. 


comifosed  of  ])ure  limestone,  which  are  separated  from  the  more  elevated 
land  by  scarps.  Besides  the  water  derived  from  i)recii)itation  on  the  plat- 
fonn.  streatf.s  of  meteoric  water  flow  down  from  the  higher  ground  over  the 
scan>s  to  the  lower  platform.  ()n  that  account  scan>s  and  jdatform  exhibit 
extensix e  hipu-sation.'* 

Kl  l  E(  T  Ol-  .St  KF.U  E  Slope  and  \’K(iETAT10N 

•Slttpe  i)f  the  ground  has  some  influence  on  the  depth  of  the  channels  and 
on  the  greater  or  Icsss  lapies;iti«»n.  Typical  lapit's  tK'cur  chiefly  on  moderately 
steep  slopes,  but  they  are  to  Ih‘  found  also  on  very  steeply  inclined  surfaces. 
On  hori/ftntal  surfaces  lapit's  are  rare  and.  where  they  do  (K*cur,  are  irregular 
— a  medley  of  short  chiinnels  and  ridgt's.  The  contrary  is  the  case  with  do- 
lincs.  which  very  rarely  <K’cur  on  inclined  surfaces. 

l-;ipies  are  much  more  extensive  where  the  surface  is  not  covered  with 
xegetatifin  or  soil  and  in  plact^s  where  no  talus  s1oih*s  are  develojx'd.  The 
fonnation  of  lapii's  lieneath  a  cover  of  decayed  vegetation  or  earth  is  not 
imiiossible.  but  such  cases  are  much  rarer  than  on  bare  surfaces.  Howex  er. 
in  the  Dinaric  karst  I  have  also  olfserved  lapies  formed  under  a  layer  of 
loam,  as  is  shown  in  the  alnive  sketch.  Since  the  limestone  regions  of 
central  and  northern  Kurope  are  mostly  covered  by  a  thick  layer  of  loam  or 
other  unconsolidated  material,  lapuV  are  much  rarer  there  than  in  the  bare 
regions  of  the  Mediterranean  karst:  in  fact,  in  the  fonner  regions  they  are 
usually  not  develoixcl  at  all. 

■'  Krirdricli  Ratzrr:  ICarst  and  Karst hydroKrapbic,  Xur  Kutide  dtr  Halkatihalbinitl.  Ktinn  und  Htobachtunt- 
tn.  kfrausteurbtn  run  Carl  I'alf^th.  \o.  S,  Sarairvo.  luoq. 


Kl«;.  24 — Thf  fvoliition  ot  lapim. 

N<»*.  I  aeid  2.  Tin*  (irst  stage  in  the  development  of  lapi^:  shallow  channels  !H-i>uratrd  by  low.  sharp- 
(Htinted  hdg»-s.  or  undulating  scoriaooous  lapi^. 

.No.  j.  Completely  develo|>ed  lapi^.  or  stage  of  maturity:  the  channels  3-4  meters  deep;  5kri|)ovi  and 
lapies  wells  iKcur.  while  on  the  ridges  there  are  hollows  {kamrnilsas). 

No.  4.  The  decline  of  lapit^.  or  beginning  of  the  senile  phase:  the  narrower  ridges  spall,  their  numb<  r 
is  reduced,  while  the  channels  lietween  them  are  wider;  the  bottoms  of  some  of  the  channels  are  filled 
by  sttines;  in  others  slrufas  and  small  dolines  are  being  develojied. 

No.  s.  The  cycle  ends  with  tlie  almost  complete  disappearance  of  the  ridges,  only  remnants  surviving; 
the  former  lai>i^  surface  is  burieti  lieneath  blocks  formed  by  the  spalling  of  the  ridges. 


'I'hey  art*,  however,  comparatively  short-lived  fomis.  As  time  ]>ro^resse> 
the  channels  of  the  lapit“s  l)ecome  deeper  and  wider  and  the  ridy;es  narrower 
— the  pnx'ess  lK*ing  the  more  rapid  the  purer  the  limestone  and  the  jjreater 
the  rainfall.  Kventually  there  comes  a  time  when  the  ridjjes  split  off  and 
spall;  the  limt*stone  bliK'ks  thus  formed  are  dissolved  hy  meteoric  water  and 
jiradually  disiipjx'ar.  Then  fonnation  bejjins  anew.  Lajiies,  therefore,  pass 
throujih  a  certain  cycle  of  evolution,  the  staples  of  which  will  now  be  brietlv 
defined. 


.Staok  of  Yoi  t» 

Initial  or  younR  lapit-s  present  jxirallel  series  of  shallow  channels,  l)etween 
which  are  low  and  usually  sharp  ridges  resembling  the  fluting  of  the  Doric 
column  or  having  the  ap|H*arance  of  a  gently  undulating  s<'oriaceous  (‘hone>  - 
comlx'd)  surface.  Both  initial  fonns  may  lx*  ol)served  in  jdaces  where  the 


Kio.  25 — Tlio  last  i*-miiants  of  lapira  and  lapifs  stones.  On  the  road  between  Kakovitsa  and  Plitvitsi 
l..akes.  C  roatia. 


Stages  in  the  Evolution  of  Lapies 

The  fonnation  and  destruction  of  lapies  is  a  pnx'ess  by  which  the  surface 
tif  the  karst  is  Ixing  degraded  and  carried  away  at  a  rate  perha|)s  more 
rapid  than  in  any  other  karst  form. 

The  fonnation  of  lapies  lx*gins  immediately  after  the  limestone  is  laid 
liare.  It  may  affect  a  limestone  mass  as  stxm  as  it  has  Ix'en  elevated  alxtve 
x‘a  level  or  as  stnm  as  impenneable  Iteds  have  been  removed.  The  evolution 
of  lapit's  therefore  Ix'gins  simultaneously  with  that  of  other  karst  phenomena. 
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linifstone  surface  has  l)een  recently  hared  and  exjtosed  to  the  inHuence  of 
running  water. 

further  stage  in  develoimient  is  constituted  hy  the  undulating  or  chaotu 
hpies,  furrowed  hy  deeiKT  channels  of  which  the  cross  sections  show  shaq) 
wavelike  contours.  This  is  a  transitional  fonn  which  attracts  less  attention 
than  the  initial  forms,  or  still  less  than  those  which  follow,  i.  e.  the  normal 
lapies,  or  lajMes  proiK-r  com])letely  developed,  or  at  the  stage  of  maturity. 

.Stack  of  Mati  kity 

In  this  stage  exist  the  greatest  vertical  intervals  l)etween  the  lK)ttom  of  the 
channels  and  the  jx'aks  on  the  ridges.  In  the  channels  and  on  the  ridges  occur 
the  larger  foniis  dest'rilx'd  alK)ve:  Skripovi,  lapies  wells,  yapaf>as,  and  r<K'k 
hollows.  The  lapies  have  reached  the  greatset  diversity  of  form,  and  the 
sides  of  the  ridges  the  steeix'st  ix)ssil)le  inclination.  Such  sharp  forms  cannot 
lx*  maintained:  destruction  commences,  and  thus  old  age  is  reached. 

Oku  .\ck 

The  ridges  Ix-come  disjointed  and  shattered  into  hUx'ks  and  fragments  of 
limestone  that  fill  the  channels.  As  a  rule,  the  shaqx*st  ridges  disiipjx*ar  first, 
several  channels  thus  Ix'coming  united  into  one  and  forming  first  strumas, 
then  small  dolines,  either  circular  or,  more  particularly,  small  but  narrow 
oval  dolines.  As  the  limestone  of  the  splintered  bkx'ks  and  fragments  is  re¬ 
moved  by  solution  terra  rossa  is  left,  along  with  other  cun’s,  as  a  thin  soil 
on  which  vegetation  takes  r(K)t.  It  is  true  that  in  the  preceding  stages  a 
scant  and  unexiicting  vegetation  of  mosses  and  lichens  may  lx*  seen  here  and 
there  among  the  lai)ies.  But  now  grasses,  bushes,  and  an  occasional  tree 
iR'gin  to  populate  the  spaces  lx‘tween  the  spalled  bl(x:ks,  thus  hastening 
the  pr<KX*ss  of  Un)u*s  destruction. 

Before  lai)it‘s  are  so  reduced  as  to  lx*  unrecognizable,  a  characteristic  tran¬ 
sitional  stage  with  the  larger  features — strumas  and  small  dolines — is  often 
to  lx‘  ol)ser\ed,  at  least  in  the  Dinaric  kiirst;  many  of  the  ridges  have  dis¬ 
appeared,  while  the  channels  are  heaix'd  with  limestone  blocks  and  frag¬ 
ments  often  covered  by  clay,  prcKlucetl  by  weathering,  and  with  vegetation. 
This  phase  in  the  development  of  lapies  is  well  defined  at  Tulove  Cirede  in 
Wlebit. 

Kvolution  ends  with  the  almost  complete  disiipjx'arance  of  the  lapit’s — 
reduced  to  heaps  «)f  limestone  blcK'ks  resting  on  an  uneven  surface,  on  which 
can  lx‘  recognized  remnants  of  fretted  ridges  and  buried  channels  out  of 
which  chaotic  mass  there  rise  in  places  ri'sidual  monoliths.  The  quantity  of 
spalUnl  nx'ks  is  not  equal  in  pro|X)rtion  to  the  mass  of  the  fallen  ridges,  be¬ 
cause  of  the  continuous  solvent  action  of  the  meteoric  waters.  The  heaps 
are  often  coverwl  by  terra  rossa  and  vegetation.  This  might  lx*  termed  the 
stage  of  esserts,  since  such  lapies  are  so  calletl  in  Romance  Switzerland.'^ 

'*  Fmilr  and  Andrt  Chaix.  op.  ($1.,  p.  38. 
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The  evolution  of  lapies  may  l)o  stopped  earlier,  so  that  they  do  not  jwss 
through  the  complete  cycle,  if  thick  lH*ds  of  marly  limestone,  of  siindstones, 

■-chists,  and  melaphyres,  or  of  dolomite  are  intercalated  in  pure  limestone. 

This  is  ver\’  often  the  case  in  the  Uinaric  karst.  Hut.  if  linu>stone  iKCurs 
•i^jain  l)elow  these  rot'ks,  then,  after  they  have  In'cn  remo\ed  hy  erosion,  1 

\ounn  lapit's  will  lK*gin  to  fonn  again  on  the  newly  exjiosed  limestone  sur-  j 

face.  j 

Whether  the  alx)ve-mentioned  intercalated  beds  exist  or  not.  regeneration  | 

of  lapit“s  lH*gins  again  after  comi)letion  of  the  last  stage;  and  the  cycle  will  j 

U*  reiH-ated  until  the  lapit's  channels  reach  that  layer  in  the  limestone  which  , 

is  permanently  saturated  with  the  network  of  the  underground  sheet  of  | 

water.  M  that  jx)int  the  regeneration  of  lapies  is  stopjx'd  definitively.  1 1  can 
U'  renewed  only  in  case  of  tectonic  prtK'esses,  by  uplift  of  the  land  and  con¬ 
sequent  lowering  of  the  water  table. 


A  CRUISE  WITH  THE  INTERNATIONAL  ICE  PATROL 

Hy  Kohkrt  I)t*  r.  Ward 

liarvarci  I’niwrsity 


The  International  Ice  Patrol  was  established  as  a  result  of  the  sinking  t)f 
the  great  passenger  liner  Titanic  by  collision  with  ah  icelierg  in  the  spring  of 
One  month  after  that  catastrophe  the  T.  S.  Hydrographic  Office  made 
a  recommendation  to  the  Navy  Department  that  one  or  more  naval  vessels 
should  patrol  in  the  vicinity  of  the  steamer  lanes  and  warn  passing  ships  of 
ice  danger.  Such  a  patrol  was  at  once  put  into  oix?ration.  The  following  year 
the  r.  S.  Revenue  C'utter  Service  (now  the  ('oast  (iuard)  took  over  the  task, 
with  two  cutters  alternating  in  the  service,  while  the  British  S.  S.  Scotia, 


Kui.  l — The  Tamfia  lying  close  to  an  iceberg. 


well  known  as  an  Antarctic  exploring  ship,  co-o|x*rated  and  completed  a  val¬ 
uable  series  of  meteorological  and  oceanographic  observations.  In  the  au¬ 
tumn  of  It)i3  an  International  Conference  for  the  Safety  of  Life  at  Sea  wa> 
held  in  London,  as  one  result  of  which  fourteen  maritime  nations  agreed 
(Jan.  20,  to  maintain  a  continuous  patrol  of  the  area  of  the  North 

-Atlantic  most  endangertnl  by  ice  during  the  ice  season.  The  I’nited  .States 
CK)\ernment  was  asked  to  undertake  the  management  of  this  serv  ice,  and 
each  of  the  contracting  Powers  agreed  to  assume  a  share  of  the  exjxMise  in 
proixirtion  to  its  shipping  tonnage.  Since  1914.  with  the  exc'eption  of  1917 
and  191H,  during  the  war,  the  Ice  Patrol  has  Ix'en  maintained  by  the  V.  S. 
Coast  (iuard.- 

■The  Titanic  tank  an  .\pril  14.  19W.  in  latitude  41*  46'  N.,  longitude  SO*  14'  W.  Over  1500  lives  were  lost. 

<  The  t'.  S.  Coast  Guard  and  the  U.  S.  Hydrographic  Office  co-operate  in  the  administration  and  operation  oi 
the  Ratrol.  The  former  furnishes  the  ships  and  the  men,  while  the  latter  disseminates  the  information  collected 
by  the  Patrol  vessels  to  shipping  interests  and  also  controls  the  shifting  of  the  steamship  tracks.  Administrative 
matters  are  vested  in  a  Board  composed  of  the  Commandant  of  the  Coast  Guard,  the  Hydrographer  of  the 
Navy,  the  Director  of  the  Bureau  of  Standards,  the  Chief  of  the  Weather  Bureau,  and  a  member  of  the  Fisheries 
Board.  Dr.  Henry  B.  Bigelow,  of  Harvard  I 'niversity,  is  an  honorary  member  and  scientific  adviser.  The  Com¬ 
mandant  of  the  Coast  Guard  is  president  of  this  Board. 
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Kach  year  the  V.  S.  C'oast  (iuard  details  two  of  its  newest  and  lK*st- 
quipjx-d  cutters  for  the  service.  During  the  past  two  years  the  Modoc  and 
die  Tampa,  sister  ships,  have  lK‘en  assigned  to  this  iniixirtant  duty.  From 
March  through  June,  and  into  July  if  necessar>-,  these  vessels  base  on 
Halifax,  N.  S.,  where  they  obtain  fuel  and  supplies.  They  alternate  in  cruis¬ 
ing  in  the  ice  region,  the  iktkkI  of  duty  lieing  fifteen  days  on  actual  patrol, 


exclusive  of  the  time  occupied  in  going  to  and  from  Halifax.  The  officer  in 
charge  of  the  scientific  work  of  the  Patrol  for  the  past  five  years  has  lieen 
I.ieut.  K.  H.  Smith,  who  during  the  last  two  years  has  sjK'nt  all  of  each  ice 
season  on  the  high  seas,  transferring  from  one  cutter  to  the  other  at  the  end 
of  each  fifteen-day  period.  I’mler  this  plan  one  man,  who  knows  the  loca¬ 
tions  and  movements  of  all  menacing  iceliergs  and  has  prepared  all  the 
charts,  is  on  duty  continuously  for  alxiut  four  months,  with  the  resulting 
obvious  advantage  of  continuity  of  work  and,  of  resjxmsibility. 

Hy  invitation  of  Rear  .Admiral  \V.  K.  Reynolds,  ('ommandant  of  the 
r.  S.  C'oast  Ciuard,  the  writer  was  given  the  privilege  of  taking  part  in  the 
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cruise  of  the  Tampa  on  Ice  Patrol  duty  from  June  i6  to  July  2,  1923  (s«  -‘ 

Fifj.  6).* 

The  Life  History  of  the  Icebergs  in  the  Danger  Zone 
The  essential  facts  regarding  the  ice  which  menaces  North  Atlantic  steam¬ 
ship  traffic  may  Ik*  briefly  stated.  Most  of  the  bergs  come  from  the  fringe  (»f 


Fig.  3 — Typical  drift  of  an  iceberg  oB  the  Grand  Hanks.  Reduced  from  Chart  B,  Pilot  Chart  of  the  North 
.\tlantic  Ocean,  March,  I9ij. 


glaciers  Uirdering  the  west  coast  of  Greenland,  east  of  Baffin  Bay,  and 
rejiresent  the  wastage  from  the  Greenland  ice  cap^  (see  Fig.  l).  A  few  come 

•  The  writer  is  under  great  obligations  to  the  commanding  officer  of  the  Tampa.  Lieut.  Commander  William 
J.  Wheeler,  for  unfailing  courtesy  and  thoughtful  attention  throughout  the  cruise;  to  Lieut.  Edward  H.  Smith 
for  most  helpful  interest  and  co-operation;  and  to  the  other  officers  ot  the  ship  for  favors.  Fuller  details  concern¬ 
ing  the  seork  of  the  Ice  Patrol  and  the  movements  of  the  ice  may  be  found  in  the  following  articles  by  Edward  H. 
Smith  (Lieutenant,  U.  S.  Coast  Guard):  ‘Some  Meteorological  Aspects  of  the  Ice  Patrol  Work  in  the  North 
.Atlantic.’  Monthly  W'fother  Rer.,  Dec..  1912.  pp.  629-631;  and  ‘Practical  Knowledge  Regarding  Iceberg  Drifts 
for  Trans-Atlantic  Navigators,*  Pilot  Chart  of  the  Xorth  Atlantic  (tcean,  March,  1923.  U.  S.  Hydrographic  Ofifice 
The  nTiter  acknowledges  his  indebtedness  to  Lieut.  Smith's  articles,  from  which  many  of  the  facts  here  given 
were  obtained  and  from  which  two  charts  (Figs.  2  and  3)  were  taken. 

•  Cf.  C.  F.  Brooks:  The  Ice  Sheet  of  Central  Greenland:  A  Review  of  the  Work  of  the  Swiss  Greenland  Expe 
dition.  Geotr.  Rer.,  Vol.  13.  1923,  pp  44s -453. 

i 
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nil  the  east  coast  of  (ireenlaiul,  round  Cape  Farewell,  and  travel  north  as 
r  as  Davis  Strait  liefore  turning  south  in  the  Fahrador  Current.  Others 
luhtless  start  in  the  -Smith  Sound  region  and  even  farther  north.  One  gla- 
•r  in  West  (ireenland  is  rejKirted  to  “cake”  on  the  average  one  ic't'lierg  a 
iv.  and  this  record  is  probably  equaled  in  other  cases  also.  Once  icelK-rgs 
(.•  afloat  and  free  to  move  they  start  to  drift  under  the  influence  of  the  cur- 


Fu;.  4 — A  pyramidal  berK.  from  the  bridge  of  the  Tampa. 

F'ig.  s — Crew  of  the  Tampa  swimming  in  the  (lulf  Stream  within  sight  of  an  icetn-rg. 


rents  and  winds.  Many  doubtless  never  leave  their  home  latitudes.  Others, 
after  drifting  to  and  fro,  find  their  way  into  the  cold  current  flowing  south¬ 
ward  through  Davis  Strait,  known  farther  south  as  the  Labrador  Current. 
Some  of  these  liecome  stranded  off  the  Labrador  coast.  Others  ground  on 
the  northern  sloju'  of  the  (»reat  Bank.  Others  move  westward  along  the 
southern  coast  of  Newfoundland.  Relatively  few  eventually  travel  eastward 
;ind  then  southward  towards  the  Tail  of  the  Bank;  it  is  these  which  consti¬ 
tute  the  greatest  danger  to  transatlantic  steamers  while  following  the  most- 
used  steamer  lanes.  Here  the  interplay  of  the  cold  Labrador  water  and  the 
warmer  Ciulf  Stream  water,  resulting  in  a  more  or  less  complex  and  var\'ing 
series  of  eddies  and  currents,  carries  the  l)ergs  back  and  forth.  Their  courses, 
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whuh  often  seem  erratic,  now  apix-ar,  after  careful  study,  to  confonn  mor<- 
or  less  to  certain  Kt*tH*ral  rules.  The  typical  drift  of  a  larjje  lx>rn  durinjj  the 
|K*ri(Hl  from  April  ii  to  May  12,  H)2l,  is  shown  in  Fi^jure  2.  This  Ixrg  wa 
identified  by  means  of  photographs  and  in  other  ways;  it  was  sightwl  four 
times  during  the  month,  and  its  track  was  carefully  computed  and  plotted. 

'I'he  rate  of  drift  of  iix'lxTgs  varies  a  giKKl  deal,  a  maximum  of  alxiut  0.7 
knot  an  hour  has  lx“en  ol)ser\ed  late  in  the  season  in  the  cold  current  around 
the  Tail  of  the  Bank.  It  has  lxx*n  estimated  that  if  a  lx*rg  keeps  in  the  cur¬ 
rent,  it  will  take  it  alnnit  five  months  to  travel  from  ('ajx*  Dyer,  Baffin  Land, 
to  south  of  latitude  45°  .\.  Bergs  do  not  long  surx  ive  in  the  wann  waters  of 
the  Gulf  Stream,  and  they  rarely  drift  more  than  a  few  miles  south  of  it- 
northern  margin.  It  is  therefore  the  marginal  region  Ix'tween  the  cold  and 
the  wann  currents  that  is  the  critical  one  for  shipping;  and  it  is  the  deter¬ 
mination  of  the  shifting  iHiundaiA’  line  lx*tween  the  safe  and  the  unsafe  areas 
which  is  one  of  the  constant  duties  of  the  Ice  Patrol.  Hence  the  great  imjxir- 
tance  of  an  accurate  knowleilge  of  the  water  temix*rature,  in  ascertaining 
which  the  co-operation  of  all  steamers  in  the  danger  zone  is  asked  and  ex¬ 
pected.  The  dividing  line  Ix'tween  Labrador  Current  and  (iulf  Stream  is 
often  very  sharply  defined,  not  only  by  tem|x*rature  but  also  by  the  color  of 
the  water  and  by  the  “rips”  which  are  si*en  and  felt  l)etween  the  two  cur¬ 
rents.  As  regards  temix?rature  differences,  reference  may  lx*  made  here  to  an 
occasion  in  H)22  when  the  Tatnpa  was  placed  directly  across  the  “('old 
Wall,”  the  water  temix'rature  at  the  Ik)w  Ixdng  34®  and  at  the  stern  56“  (set* 
also  Fig.  5). 

The  regular  steamer  tracks  lx*tween  Kuro|X‘  and  the  Cnited  States  are 
located  to  the  south  of  the  southern  end  of  the  Labrador  Current,  where  that 
current  is  tuniwl  backward  and  eastward  by  the  Ciulf  Stream  at  the  Tail  of 
the  Bank  (note  drift  of  icelx*rg,  .April  21-May  12,  Fig.  3).  Were  the  ice 
always  in  the  same  zone,  the  situation  would  l)e  a  simple  one.  The  diffi¬ 
culty  is  that  the  numlx*r  of  lx>rgs  varies  greatly  from  year  to  year  and  that 
in  some  years  they  drift  much  farther  southward  than  in  others.  It  is  on  this 
1]  account  that  the  continued  and  regular  work  of  the  Ice  Patrol  is  so  im|)or- 

tant. 

*'  CiKNERAI.  T.ACTIC  S  AM)  Rot  TINE  ON  AN  ICE  PaTROL  CrI’ISE 

Stated  sixrifically,  it  is  the  duty  of  the  Ice  Patrol  ship  to  determine  the 
southern,  eastern,  and  western  limits  of  the  ice  and  to  keep  in  touch  with 
this  ice  as  it  may  move  into  the  vicinity  of  the  regular  transatlantic  steam- 
r^'  ship  tracks.  This  duty  involves  a  detailed  search  of  the  (X'ean  area  in  the 

‘  vicinity  of  the  “tail”  of  the  (ireat  Bank  of  Newfoundland,  and  therefore  usu- 

'  ally  keeps  the  Patrol  vessel  somewhat  to  the  north  of  these  tracks.  Whenever 

the  visibility  is  gf)orI,  the  Ice  Patrol  ship  “combs”  the  critical  areas,  steaming 
on  a  rectangular,  triangular,  or  zigzag  course,  keeping  careful  lookout  for  ice, 
1,  lx>th  from  bridge  and  crow’s  nest.  When  a  berg  is  discovered,  the  course  is 

j  changed  so  as  to  bring  the  ship  near  it.  The  l)erg  is  then  examined  at  close 
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Fi<;.  6 — Noon  positions  and  iceberg  chart,  June,  1923,  cruise  of  the  U.  S.  Coast  Guard  Cutter  Tampa  on  Ice 
Patrol.  Figures  have  reference  to  days  of  the  month  on  which  the  respective  bergs  were  sighted. 

range  and  sketched  or  photographed  so  that  it  may  later  be  identified.  Its 
lx)sition  is  also  plotted  on  the  chart.  In  thick  weather,  and  especially  in  fog, 
searching  is  out  of  the  question.  The  Patrol  ship  therefore  usually  drifts  or, 
if  she  is  on  the  Great  Bank,  anchors  until  the  search  can  l)e  renewt‘d.  Drift¬ 
ing  is  often  done  in  fairly  close  proximity  to  an  icel)erg,  in  order  that  the 
rate  and  direction  of  its  movement  may  be  studied.  On  her  May  cruise,  the 
Tampa  kept  her  searchlight  playing  on  an  icel)erg  during  a  dark  and  stormy 
night  in  order  that  the  berg  might  not  be  lost  sight  of. 


Kven  when  lying  still,  the  lex*  Patrol  ship  is  a  busy  place.  She  is  the  “clear¬ 
ing  house”  for  all  information  alxrut  ice.  Kvery  vessel  passing  through  the  in- 
region  (lK.*tween  longitudes  43®  and  55°  \\’.)  is  expected  to  send  by  radio  t(» 
the  Patrol  vessel  exact  information  as  to  any  ice  sighted,  as  well  as  four- 
hourly  reix)rts  of  water  temjreratures  and  other  data.  As  each  vessel  enters 
this  area,  her  successive  jrositions  are  plotted  on  Urard  the  Patrol  ship,  so 
that  her  anirse  may  Ik*  followed  stage  by  stage  during  her  prf)gress.  If  any 
passing  steamer  is  st*en  to  lx*  in  danger,  a  messiigc  is  sent  to  her,  infonning 
her  of  the  location  of  any  neighlxiring  lx*rg  and  advising  a  change  of  course'. 
When  a  re|K)rt  a)mes  in  to  the  Patrol  ship  of  an  icx*lK*rg  not  previously  seen 
and  charted  and  in  a  dangerous  position,  a  broadcast  is  at  once  sent  out  so 
that  all  vesst*ls  may  lx*  warned.  At  the  siime  time  the  Patrol  ship  immedi¬ 
ately  steams  to  the  re|K)rted  position  of  the  new  lx*rg.  Thus,  in  the  case  of 
the  Tampa,  on  two  occasions  during  the  June  cruise  such  reports  of  irx*  led  to 
the  vessel’s  steaming  a  distancx*  of  50  to  75  miles  in  order  to  investigate,  and 
on  one  of  these  occasions  the  trip  was  made  through  dense  fog.  Again,  iiKjui- 
ries  often  amie  in  asking  w  hether  a  tx*rtain  vesst*l,  following  a  certain  course.', 
is  likely  to  meet  itx*.  To  all  such  questions  immediate  and  full  replies  are 
st*nt.  It  not  infreciuently  happens  that  vesst*ls  re|X)rting  ice  give  a  iX)sition 
for  the  Ix'rg  which  is  many  miles  out  of  the  way  or  even  re|X)rt  a  “lx*rg"  w  Inch 
careful  search  fails  to  reveal  at  all  and  w  hich  may  have  lx*en  a  distant  cloud. 

In  addition  to  the  numerous  individual  messjiges  sent  to  passing  ships, 
st*veral  regular  broadcasts  are  sent  out  each  day.  Twice  daily,  at  6  A.  M.  and 
6  I*.  M.  (75th  meridian  time),  a  broadcast  is  sent  to  all  vessels,  giving  full 
information  regarding  the  |x»sition  of  all  dangerous  ice.  Ontx*  a  day,  at  7 
I*.  M.  (73th  meridian  time),  a  messiige  is  sent  to  the  Hydrographic  Offitx*  in 
Washington  giving  all  esst*ntial  facts  as  to  irx*  and  defining  the  icx*  danger 
zone.^  Twirx  daily,  at  7  A.  M.  and  7  P,  M.  (75th  meridian  time),  a  messjige  is 
st*nt  to  the  Weather  Bureau  in  Washington,  cxnering  the  regular  meteorolog¬ 
ical  obsr*rvations. 

CK  HANtX.RAPHIC  STATIONS 

.-\t  various  times  during  the  let*  Patrol  season,  as  opportunity  offers,  ob¬ 
servations  of  deep  st*a  tempt*ratures  and  salinities  are  made  at  a  series  of 
(xxa nographic  stations  arranged  along  five  lines  radiating  from  a  central 
IX)int  on  the  southern  part  of  the  Great  Bank.  The  observations  thus  col¬ 
lected  during  the  past  few  years  by  the  Ice  Patrol  furnish  the  most  complete 
Inxly  of  data  available  for  the  study  of  the  ocean  currents  of  this  part  of  the 
North  .Atlantic.  On  the  June,  1023,  cruise  of  the  Tampa,  as  no  ice  duty  far¬ 
ther  south  was  immediately  pressing,  a  series  of  such  obseix  ations  was  made 
along  a  line  of  stations  extending  north  across  the  central  part  of  the  Great 

•  A  aample  of  such  a  report  is  tlie  following:  Our  position  lat.  40*  33',  long.  48*  jo';  three  bergs  within  radius 
of  5  miles.  Fog  shrouds  them  at  times;  very  dangerous  to  west-bound  traffic.  A  few  bergs  along  east  side  of 
Grand  Banks  and  around  tail.  One  berg.  lat.  42*51',  long.  40*51';  one  berg,  lat.  42*  42'.  long.  40*  42';  one  berg, 
lat.  48*  07',  long.  45*  55'.  Many  bergs  between  Flemish  Cap  and  Grand  Banks.  Fifty  growlers  northeast  of 
Cape  Race. 
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Bank  towards  Cape  Racx-.  This  portion  of  the  cruise  UK)k  the  vessel  into  th^* 
highest  latitudes  reached  during  the  fifteen  days.  The  northernmost  |)osi- 
tion  was  within  about  25  miles  of  Cape  Race. 

Steamer  Tracks 

rile  ice  conditions  found  by  the  Ice  Patrol  are  the  detennining  factor  in 
fixing  the  location  of  the  transatlantic  steamer  tracks.  These  tracks  are 
moved  extra  far  to  the  south,  even  south  of  the  usual  summer  tracks,  when 
the  ice  is  es|K'cially  far  to  the  stiuth  and  east  of  the  Bank,  thus  lengthening 
the  cxmrse  but  contributing  very  greatly  to  safety.  Towards  the  end  of 
June,  a  radio  message  reached  the  Tampa  from  Washington,  asking  whether 
the  Ice  Patrol  would  advise  or  recommend  having  the  tracks  shifted  north¬ 
ward  on  July  I.  In  view  of  the  recent  rejKirt  of  an  icelx'rg  not  far  from  the 
steamer  tracks,  the  reply  was  sent  that  a  delay  in  shifting  the  tracks  was 
ainsidered  advisable.  In  this  ainnection  mention  may  lie  made  of  a  novel 
method  of  decreasing  danger  from  ice  which  was  tried  during  the  May,  1923. 
cruise  of  the  Tampa.  T.N.T.  wrecking  mines  were  used  on  four  succes¬ 
sive  days  in  order  to  shorten  the  life  of  a  lx‘rg  which  had  drifted  dangerously 
near  the  steamship  lanes.  The  lx*rg  was  already  softened  by  being  in  warm 
air  and  warm  water,  but  it  is  believed  that  its  end  as  a  danger  to  navigation 
was  hastened  by  fully  two  days  as  the  result  of  the  explosions  (see  Figs.  7,  8). 
The  use  of  wrecking  mines  for  the  purpose  of  destroying  icelxrgs  is  not  fea¬ 
sible  or  practicable  under  ordinary  circumstances.  In  the  c-ase  here  referred 
to,  the  Ixrg  was  already  in  a  stage  of  disintegration.  It  should  be  remem- 
Ixred  that  a  large  berg  in  cold  water  contains  many  thousiinds  of  tons  of 
hard  ice.  .\  Ixrg  65  feet  high  and  1690  feet  long,  seen  by  the  Tampa,  was 
calculated  to  contain  approximately  36,tX)o,(XK)  tons  of  ice!  The  destruction 
of  such  a  mass  is  obviously  quite  Ixv’ond  human  power,  especially  under  the 
[  conditions  obtaining  at  sea. 

i 

!  Some  Typical  Icebergs 

1 

'  ^  .Mthough  the  June  cruise  of  the  Tampa  came  just  at  the  end  of  the  1923 

ice  season,  several  icelxrgs  dangerous  to  navigation  were  seen  at  very  close 
I  quarters.  Two  of  them  were  of  a  cximmon  type:  low,  elongated,  and  well 

waterworn  masses:  without  pinnacles  or  vertical  sides;  and  of  a  general  “sad- 
^  dle-liack”  fonn.  One  whose  height  was  roughly  35  feet  measurt'd  in  length 

I  ,  100  to  150  feet,  and  in  width  pxrhaps  75  feet.  One  had  two  distinct  streaks  of 

I'  dirt  in  it  and  showed  a  well-marked  fissure,  extending  from  top  to  bottom, 

which  was  filled  with  a  more  bluish  ice  than  that  of  the  berg  itself.  The 
second,  with  many  distinct  waterwoni  gullies  on  its  surface,  showed  a  former 
sea-level  erosion  line  tilted  up  at  an  angle  of  nearly  90®,  indicating  that  the 
Ixrg  had  lately  shifted  its  position  by  that  extent.  A  rough  calculation  gave 
a  weight  of  about  3o,<.xx)  tons  to  the  larger  of  these  two  Ixrgs.  The  other 
lx*rgs  were  of  the  pinnacled  type.  .A  .small  one  had  a  height  of  alxiut  75  feet 

i  ■ 
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and  a  length  of  ’(H)  feel  and  had  apparently  lately  split  through,  as  one  end 
presented  a  sheer  vertical  faix*  from  top  to  iHjttoni.  This  iK-rg  could  l)e  sec  n 
long  after  the  Tampa  had  left  it,  away  on  the  horizon,  reddened  by  the  ra\> 
of  the  setting  sun.  The  largest  Icerg  was  170  feet  high  from  the  ot'ean  surface 
to  its  topmost  pinnacle,  as  detennined  by  angular  measurements  from  the 
bridge,  h'rom  its  highest  |K‘ak  it  slojK-d  symmetrically  towards  its  lowest 
|H»int.  ( )n  one  side  there  was  a  sheer  vertical  facx*  from  top  to  l)ottom.  Thi' 
last  iHTg  was  by  far  the  largest,  most  majestic,  and  most  impressive  whic'h 
was  seen.  .-Ml  the  l)ergs  had  numl)ers  of  small  “grow  lers”  drifting  near  them. 

The  size  of  itx*l)ergs  is  usually  greatly  overestimated.  The  let'  Patrol  often 
retxdves  rejiorts  of  bergs  stated  to  l)e  300  to  4(H)  feet  high  and  half  a  mile 
long.  During  four  years  past,  of  the  two  largest  iK-rgs  obstTved  one  was  ’4S 
feet  alK)ve  the  water  at  its  highest  point,  and  the  other  was  it)()o  feet  from 
end  to  end.  These  were  accurate  measurements,  made  w  ith  a  sextant. 

Daily  Weather  Maps  Based  ox  Radio  Reports 

In  addition  to  keeping  a  fairly  complete  meteorological  log  the  writer  cdu- 
structed  daily  synoptic  weather  maps  for  the  eastern  Tnited  States,  based  on 
the  regular  Weather  Bureau  observations  broadcast  from  .Arlington.®  With 
a  few  ex(x.‘ptions,  a  map  was  drawn  every  morning  on  the  basis  of  the  8  p.  M. 
(75th  meridian  time)  observations,  and  on  most  days  a  second  map,  based 
on  the  8  A.  M.  observations,  was  also  (Dnstructed.  In  addition  to  the  land 
stations  regularly  included  in  the  broadcast,  rejxjrts  from  vessels  at  sea  re- 
cx'ived  by  the  Tampa,  as  well  as  the  observation  made  on  the  Tampa,  were 
also  list'd  in  preparing  these  maps.  The  construction  and  study  of  the 
maps  pro\ed  most  interesting,  not  only  from  the  point  of  view  of  the 
weather  conditions  prevailing  at  home,  but  also  liecause  of  their  use  in  mak- 
ing  general  forecasts  for  the  western  North  .Atlantic.  Such  forecasts  were 
made  daily  on  Ixiard  by  the  writer  and  were  not  without  interest  and  value. 
The  development  and  the  later  break-up,  over  the  eastern  I'nited  States,  of 
the  hot  wave  of  the  third  week  of  June  was  carefully  watched  on  these  daily 
maps  (^instructed  at  sea.  The  passage  eastward  down  the  St.  Lawrence 
\alley,  or  farther  to  the  south,  of  several  depressions  was  also  watched  with 
interest  with  reference  to  their  jxissible  (xmtrol  over  the  weather  at  sea.  With 
one  ex(x*pti()n,  however,  these  June  cyclonic  areas  were  too  weak  and  passi'd 
too  far  to  the  northward  to  cause  any  appreciable  disturbanc'e  over  the  area 
of  the  Tampa's  cruising.  C'onditions  in  the  eastern  I'nited  States  favorable 
for  heat  and  for  wind-shift  line  thunderstorms  were  readily  picked  out,  even 
on  the  in('omplete  maps  (xinstructed  on  shiplniard. 

SlGGESTlOXS  FOR  CONSTRUCTION  OF  WeATHER  MaPS  AT  SeA 

With  regard  to  the  use,  in  the  construction  of  daily  weather  maps  at  sea, 
of  metiorological  observations  received  from  other  vessels,  the  writer’s  own 

*  This  was  possible  through  the  generous  co-operation  of  Chief  Radio  Man  Reynolds  of  the  Tampa. 
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.  \p)crience  leads  him  to  make  the  following  suggestions.  I’nder  the  prest'nt 
I'lan,  all  vessels  in  the  danger  zone  are  expected  to  report  to  the  Ice  Patrol 
diip,  regularly  every  four  hours,  their  pK)sition,  course,  speed,  and  water  sur- 
l  ii-e  temperatures.  These  rejwrts  vary  greatly  in  their  completeness  and 
.uxuracy.  There  is  diversity  as  to  the  hours  of  observation  and  often  extreme 
iiiu'ertainty  as  to  what  time  is  used,  whether  Ci.  M.  T.  ((ireenwich  mean 
time),  or  ship’s  local  time,  or  75th  meridian  time.  Some  vessels  rejxtrt  barom¬ 
eter  reading,  wind  direction  and  force,  weather,  state  of  sea,  etc.,  while 
others  do  not.  Further,  a  study  of  the  barometer  readings  rej^orted  to  the 
Tampa  showed  Iteyond  question  that  these  were  often  considerably  in  error 
and  therefore  not  comparable  or  of  value  in  drawing  a  synoptic  map.  These 
(lithculties  in  the  pressure  readings  probably  result  from  (i)  instrumental 
errors:  (2)  differences  in  elevation  alx)ve  sea  level;  (3)  carelessness  in  obst'r- 
vation;  and  (4)  other  causes.  If  it  is  desirable  that  regular  daily  weather 
maps  should  be  properly  constructed  on  Ixiard  the  Ice  Patrol  ships  and  that 
such  maps  should  become  of  real  use  in  forecasting  at  sea,  it  is  suggested  that 
definite  arrangements  lx*  made  with  the  regular  passenger  lines  whereby  two 
of  the  usual  four-hourly  obser\-ations  now  requested  should  always  lx*  made 
at  8  A.  M.  and  8  p.  M.,  75th  meridian  time  (G.  M.  T.,  l  A.  M.  and  l  P.  M.),  in 
order  that  they  may  synchronize  with  the  Weather  Bureau  broadcasts; 
that  the  ship’s  barometers  should  frequently  lx?  compared  with  a  standard 
and  the  corrections  determined;  and  that  greater  care  should  In?  taken  in 
making  all  the  observ  ations.  The  romplete  rerord,  to  lx*  sent  to  the  Ice  Pa¬ 
trol  ship  at  8  A.  M.  and  8  P.  M.  (75th  meridian  time)  in  systematic  and  regular 
order,  would  lx*  as  follows:  name  (letters)  of  vessel:  time  (G.  M.  T.,  given  in 
a  four-figured  group  of  numerals,  starting  with  otxx)  at  midnight):  latitude; 
longitude;  course;  speed;  surface  water  temperature;  air  temperature:  bar¬ 
ometer  (reduced  to  sea  level);  wind  direction  and  force;  fog  (yes  or  no);  re¬ 
marks.  This  same  scheme  might  well  be  followed  in  sending  the  regular 
four-hourly  repKjrts  already  asked  for  by  the  Ice  Patrol. 
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By  Isaiah  Bowman 

(With  s^jwrate  map,  I’l.  1,  facing  p.  72] 

I'nlikt'  ('hristianity  and  BiuUihisni,  the  Mohainnie<lan  religion  does  not 
eon  tine  itself  to  the  realm  of  ideas  and  their  influenee  uixm  the  spirit  of  man; 
it  is  a  religion  of  force  and  authority,  a  system  of  law,  a  |)olitical  guide,  a 
basis  of  government.  l’|x>n  the  quarreling  Arabian  tribes  that  he  brought 
together  Mohammetl  impressed  the  fact  that  they  were  joined  by  a  common 
Ixind — war  against  the  non-Moslem  world  and  the  extension  of  Moslem 
authority.  The  Hejira  t<K)k  place  in  622,  and  Mecca  was  gained  in  629. 
It  results  that  Mohammedanism  has  had  thirteen  centuries  in  which  to 
exercise  its  influence,  and  in  that  time  it  has  had  abundant  op|X)rtunity  to 
make  its  |X)wer  felt  over  a  wide  area  and  among  many  different  kinds  of 
IK'ople.  It  has  iK'en  affecterl  by  neighlxning  states  that  have  passed  through 
whole  cycles  of  cultural  an<l  political  development,  disunion  and  union, 
exjjanslon  and  defeat,  and  finalU’  the  World  War. 

Thk  Historical  Background 

In  short,  Mohammedanism  has  had  full  op]X)rtunity  to  discover  the 
weaknesses  and  foil  the  strength  of  its  chief  opixments.  May  we  not  ask 
ourselves  at  this  time,  therefore,  if  anything  in  that  history  or  in  the  present 
situation  of  the  Islamic  world  furnishes  ground  for  fear  that  it  may  issue 
forth  from  its  vast  realm  to  the  undoing  of  western  civilization?  During 
the  World  War  and  immediately  thereafter  there  seemed  to  be  an  immense 
stirring  within  the  Mohammedan  world.  There  were  many  attempts  at 
achieving  solidarity  of  political  puqx)se,  for  example  through  the  related 
but  quite  unlike  and  in  some  res|X‘cts  rival  programs  of  Pan-Turkism  and 
Pan-lslamism.  The  Mohammedans  gave  the  British  serious  trouble  in 
northwestern  India.  Kgypt  has  passed  through  some  of  the  most 
difficult  stages  in  its  history  in  the  past  five  years;  the  h'rench  have 
had  constant  trouble  on  the  Syrian  frontier;  and  Turkey,  the  most 
im)x>rtant  political  unit  of  the  Mohammedan  world,  refused  to  sign  the 
Treaty  of  Sevres,  broke  up  the  first  Near  East  Peace  Conference  at  I^u- 
sanne,  and  at  the  second  conference  refused  outright  to  continue  the  policy 
of  the  capitulations  and  the  service  uixm  the  pre-war  Ottoman  debt.*  A 
survey  of  these  more  recent  circumstances  and  a  glance  down  the  perspec 
tives  of  history  fumi.sh  ample  material  for  a  lurid  picture  of  disaster  to 


*  C(.  thr  articlr  ‘Ctfographical  Elemrnti  in  the  Turkish  Situation:  A  Note  on  the  Political  Map."  Grogr. 
Krr.,  Vol.  13.  igij.  pp.  lu-iag. 
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i.Jem  civili/ation  should  the  power  of  the  Mohanimetlan  world  l)e  thrown 
.i^ainst  it.  One  must  admit  that  the  historical  facts  when  viewed  super- 
ti.  ially  are  rather  ominous.  Kntering  Spain  in  the  seventh  century,  the 
lui.vcd  breeds  of  North  .Africa  under  the  name  of  M(K)rs  penetrated  the 
fK-ninsula,  crossed  the  Pyrenees,  and  by  the  early  eighth  century  fought 
out  the  issue  on  the  plain  of  Tours  (732).  Finding  .Spain  disunited  and  the 
climate  congenial,  the  invaders  established  themselves  with  such  success 
that  it  was  not  until  seven  centuries  later  that  the  last  of  their  strongholds 
was  taken,  though  effective  M(X)rish  control  had  ended  two  centuries 
l»efore.  Thus  for  over  half  a  millennium  the  M(K)r  dominated  the  Iberian 
Peninsula.  In  the  fifteenth  century  the  Mohammedans  crosst'd  over  from 
.Anatolia  to  the  northern  shore  of  the  Aegean,  established  a  capital  at 
.Adrianople,  swept  over  the  Balkans  in  all  directions,  captured  Constant i- 
ntjple  in  1453,  and  advanced  toward  the  interior  of  Furope  with  marked  suc¬ 
cess.  But  it  was  only  after  united  and  protracted  effort  that  the  second 
siege  of  N’ienna  was  lifted  so  late  as  1683.  In  1571  the  power  of  the  Turk¬ 
ish  fleet  was  broken  at  Lepanto. 

If  we  look  at  the  sort  of  country  from  which  the  Moslem  comes  and 
recall  the  fact  that  the  horseman  as  an  instrument  of  empire  was  also 
employed  by  Jenghis  Khan  and  Tamerlane  in  the  wide  extensions  of  their 
temporary  empires,  we  see  the  force  an<I  impressiveness  of  these  examples 
of  invasion  of  the  western  world.  There  is  something  appalling  in  the 
swiftness  and  ruthlessness  with  which  they  were  carried  out,  and  es|)ecially 
in  the  length  of  time  it  has  taken  to  rid  Europe  of  the  Mo.slem  menace 
in  the  Balkans,  a  region  so  near  that  European  industrial  power  could  here 
strike  its  most  effective  blows.  .Against  this  background  of  historical  fact, 
we  have  the  present  state  of  unrest  and  religious  and  i^olitical  agitation  in 
the  Mohammedan  world,  the  latest  success  of  the  Turks,  the  founding  of 
the  new  kingdoms  of  Hejaz  and  Iraq:  it  is  easy  to  persuade  oneself  that 
we  have  here  a  menace  of  the  first  order  against  which  the  united  forces 
of  Christendom  must  be  thrown  if  modem  civilization  is  to  stand. 

f)f  course  anything  may  happen  to  the  western  world,  and  any  accident 
may  lietray  it  if  it  ch(K)ses  to  live  in  a  disunited  state.  The  twenty-six  st)- 
called  Christian  nations  of  Europe  united  against  Islam  is  a  pretty  thought: 
but  all  of  them  will  have  to  see  Mohammedanism  as  an  overwhelming 
menace  before  such  a  union  takes  place,  for  the  mutual  fears,  jealousies, 
hatreds,  and  ambitions  of  the  European  states  are  objects  of  far  livelier 
concern,  either  because  the  Moslem  menace  seems  far  away  or  Ijecause 
it  otherwise  appears  to  lack  reality.  Should  blindness  to  this  or  any 
other  menace  carry  the  civilization  of  Europe  to  the  brink  of  disaster, 
it  would  of  course  need  but  little  force  to  push  it  over  the  precipice.  But 
if  we  assume  that  Europe  will  again  start  going  its  now  all-but-idle  economic 
machineiA’,  how  real  is  the  so-called  Moslem  menace?  Even  if  we  assume 
that  the  new  Turkish  government  represents  mr)dern  ideas  in  industry, 
transportation,  sanitary  measures,  and  respect  for  financial  obligations. 
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what  iK)wer  stands  behind  it  which  KurojK'  would  do  well  to  heed  even  if 
it  does  not  fear? 

There  is  much  geography  in  the  analysis  and  conclusion  of  the  matter. 
The  accompanying  mai)s  (PI,  I,  facing  i>.  72)  have  l)een  prepared  to  re¬ 
duce  the  discussion  to  its  briefest  terms.  In  fact,  this  paper  is  essentially  a 
statement  of  the  meaning  of  the  maps.  They  should  Ire  reviewed  lK*fore  the 
reatler  takes  up  the  argument  that  follows.  What  is  the  geographical  relation 
of  the  Mohammedan  world  to  the  rest  of  mankind,  what  resources  are  lK*hin<l 
it,  what  geographical  conditions  circumscrilre  its  activities  and  limit  the 
exercise  of  force  either  by  it  or  ujxrn  it  from  the  outside?  The  accompanying 
maps  ]M)int  out  the  rigorous  conditions  under  which  most  Mohammedans 
live,  the  very  special  nature  of  the  vast  tract  in  which  their  religion  domi¬ 
nates,  and,  alrove  all,  the  fact  that  the  Mohammedan  realm  is  not  to  be 
considered  as  a  vast  reservoir  of  jxjwer  from  which  may  lie  drawn  the  means 
for  carr>ing  mcKlem  war  into  the  Kuropean  field.  Mere  area  uix)n  the 
ma|)  may  lx?  impressive,  and  mere  enumeration  figures  likewise;  but  the 
character  of  the  land  and  its  resources  and  the  disjxjsition  of  the  population 
are  the  essential  things,  and  these  give  no  basis  for  a  broad  conclusion  that 
the  Mohammedan  world  need  be  a  menace  to  Europe. 

Popfi.ATioN:  Numbers  and  Disposition 

Let  us  first  turn  to  the  physical  layout  of  the  Mohammedan  world  with 
special  attention  to  its  lx)rders,  for  there  live  most  of  the  population  and 
there  are  the  contacts  of  greatest  political  significance.  The  270,0<X),0<.X) 
Mohammedans*  are  disposer!  for  the  most  part  in  and  around  a  broad  l)elt 
of  country  afx)Ut  four  times  the  area  of  the  United  States,  or  roughly  12 
million  srpiare  miles,  extending  across  northern  Africa  from  the  Mediterra¬ 
nean  to  the  Sudan,  thence  eastward  across  .Arabia  and  .Anatolia,  Persia. 
.Afghanistan,  northwestern  India,  Russian  Turkestan,  a  l>elt  of  territory 
that  practically  encircles  the  Ca.spian  and  extends  far  into  China,  and 
having  imix)rtant  outliers  in  the  East  Indies,  as  in  the  Celelx?s,  Sumatra, 
Malay  States,  Borneo,  and  particularly  Java.  There  is  a  large  bkx'k  of 
Mohammetlan  ]X)pulation  in  the  Calcutta  district,  another  block  in  wc.steni 
C'hina,  and  a  band  running  down  the  eastern  side  of  .Africa  to  the  region 
opiX)site  Madagascar.  In  addition  there  are  many  minor  tracts,  for  example 
.Albania  and  a  part  of  Bosnia,  to  mention  a  few  among  many  Balkan  exam¬ 
ples.  Ix'sides  st'attertxl  districts  in  Central  .Africa. 

If  we  suiH'rimpose  ujxm  this  great  lx.*lt  of  country  the  line  representing 
an  average  annual  rainfall  of  10  inches  a  year,  we  have  the  result  shown 
in  Figure  B;  and,  when  we  consider  that  for  most  of  that  country  the  line 


'  Kigurrs  for  population  and  rrsource*  are  approximations.  Accurate  statistics  are  lacking  for  the  major 
part  of  the  Mohammedan  world.  Furthermore  it  is  difficult  to  define  the  limits  of  the  ‘converted*  populations 
in  the  border  regions.  Reni  Le  Conte  in  an  article  *L.a  Geographic  de  ITslam*  in  Lt  Mourrment  GtopaphiqHt. 
Vol.  35,  Nov.  15,  102a,  gives  an  estimate  of  225.000,000  of  Mohammedan  population  distributed  thus  accord 
ing  to  sones;  in  Africa — Atlantic  sone,  6,  Mediterranean  xone,  18,  Sudanese  and  Eastern  zone,  25,millions;  in 
Europe,  Asia,  and  East  Indies— .\rabian  zone,  8,  Turkish  zone,  30,  Iranian  zone,  1 1,  Hindu  zone,  67,  Chinese 
zone,  7,  Malay  zone,  43,  millions. 
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of  20  inches  limits  agriculture,  though  not  pasturage,  to  irrigated  tracts,  we 
see  at  once  that  huge  areas  of  this  vast  region  can  support  only  the  thinnest 
{Mjpulation  and  much  of  it  none  at  all.  Or,  if  we  go  further  and  examine  the 
area  having  lo  inches  or  less,  we  see  a  restriction  to  irrigated  tracts  that  is  so 
complete  as  to  be  a  most  significant  fact,  especially  if  we  consider  it  from  the 
standpoint  of  Moslem  solidarity  or  the  accumulation  of  material  resources  for 
the  invasion  of  other  lands.  It  is  true  that  most  of  the  Mohammedans  of 
India  live  in  a  region  having  less  than  20  inches  of  rain  and  that  theentire  pop¬ 
ulation  of  Egypt  (thirteen  million  in  number)  lies  in  the  riblxm  of  lowland 
favored  by  the  Nile  flood  and  having  less  than  10  inches  of  rain.  It  is  also 
true  that  these  populations  have  great  capacity  for  troubling  the  occupying 
forces  of  foreign  powers  and  that  the  occupation  of  such  lands  may  become 
more  than  difficult — it  may  be  impossible  either  in  the  near  or  in  the  distant 
future,  should  troubles  continue  to  thicken  about  the  European  govern¬ 
ments.  But  that  is  a  far  different  thing  from  saying  that  the  populations 
that  are  immediately  dependent  upon  irrigation  can  take  with  them  into 
a  foreign  country  agencies  or  resources  that  will  sustain  a  military  campaign. 
A  i)opulation  dependent  upon  agriculture  by  irrigation  is  substantially 
r(X)ted  to  the  soil.  It  is  the  nomadic  or  seminomadic  grazing  society  that 
is  restless  and  menacing  to  the  settled  lands  beyond;  and  such  a  society 
is  nothing  if  not  widely  dispersed. 

We  thus  have  withdrawn  at  the  outset  one  of  the  most  impressive  facts 
of  the  Mohammedan  world,  namely  the  area  of  the  territory  under  the 
control  of  the  Moslem.  Closely  related  with  this  is  the  distribution  of 
important  Moslem  units  about  the  borders  of  the  Mohammedan  world. 
It  is  not  the  total  number  in  a  wide  area  with  large  resources  upon  which 
our  attention  should  be  fixed,  but  specific  units  of  that  world  in  their 
critical  relation  to  those  that  matter  to  European  powers.  For  example, 
the  thirty-five  million  Mohammedans  of  Java  have  high  productive  capacity 
in  the  field  of  agriculture:  they  export  foods  to  other  lands;  they  are  more 
than  self-sustaining.  But  beyond  this  they  are  of  little  consequence  in 
achieving  Mohammedan  solidarity  or  expressing  that  solidarity  through 
political  action;  for  Java  is  an  island,  and  western  Europe  controls  the  sea. 

Likewise  the  map  discloses  that  there  are  deep  arms  of  the  sea  penetrating 
the  Mohammedan  world,  and  none  of  these  arms  are  under  Moslem  control. 
There  is  but  one  geographical  point  where  a  serious  question  of  control 
must  be  debated  with  any  portion  of  that  world,  and  that  is  at  the  Bosporus, 
the  control  of  that  strait  having  been  one  of  the  chief  |x>ints  of  objection  on 
the  part  of  Turkey  to  certain  terms  proposed  at  the  two  conferences  of  Lau¬ 
sanne.  Another  important  block  of  Moslem  population  is  in  Egypt,  but 
sea  and  desert  enclose  it.  Eg;ypt  may  agitate  and  riot  and  boycott  as 
much  as  it  wishes,  yet  it  remains  isolated  from  the  rest  of  the  Moslem 
world  either  from  the  standpoint  of  effective  resistance  or  from  the  stand- 
lX)int  of  exercising  its  power  in  distant  countries,  so  long  as  the  sea  is  under 
European  control. 
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Significance  of  Sea  Control 

In  fact,  it  is  control  of  the  sea  and  of  modem  industry  that  makes  the 
chief  difference  between  the  prt‘sent  situation  and  the  situation  of  past 
centuries  when  the  Moslem  not  merely  threatened  but  invaded  Europe. 
In  the  centuries  in  which  he  occupied  Siiain  and  dominated  the  Balkans 
and  threatened  Europe  the  life  of  Europe  was  as  detached  and  incapable 
of  effective  organization  for  the  achievement  of  a  common  object  as  the 
Moslem  world  is  today.  We  see  Europe  as  an  immensely  fertile  area, 
densely  populated  and  powerful:  it  requires  a  conscious  effort  to  realize 
how  divided  and  difficult  a  country  it  was  when  some  of  its  marginal  lands 
were  under  Moslem  control.  It  had  an  immense  acreage  of  forest  that  has 
since  been  largely  cut  away;  its  roads  served  foot  traffic  chiefly,  not  wheel 
traffic.  It  had  nothing  at  all  that  resembled  modem  industry  in  the  matter 
of  materials  and  resources  uixm  which  modem  war  are  based.  Since  then 
its  forests  have  been  cleared;  not  merely  have  roads  been  built,  but  an 
immense  network  of  railroads  has  united  every'  part;  and  above  all  it  has 
turned  its  technical  achievements  in  the  direction  of  maritime  control  to 
such  an  extent  that  the  sea  is  today  a  detemiining  factor  in  any  world 
organization  that  must  sustain  protracted  war. 

In  order  fully  to  realize  the  bearing  of  this  fact  ujjon  the  Mohammedan 
world  take  the  case  of  the  railways.  Upon  Figure  D  (PI.  I,  facing  p.  72)  we 
have  shown  all  the  railways  in  that  realm,  whether  large  or  small.  Outside 
that  realm  we  have  indicated  only  certain  trunk  lines  of  special  impiortance 
as  assets  for  the  Mohammedan  world.  It  is  noteworthy  that  the  railways 
within  the  Mohammedan  world  are  short,  disconnected  lines  for  the 
most  part  or  mere  spurs  or  extensions  of  main  trunk  lines  built  and  con¬ 
trolled  from  without.  The  railways  of  French  North  Africa  are  based 
up>on  the  sea.  They  lie  within  the  zone  of  effective  and  continuous  French 
o<x'upation.  The  same  is  tme  of  the  railways  of  Egy'pt;  and  the  link  that 
txjnnects  the  railway  sy’stem  of  Egypt  with  that  of  Syria  was  built  as  a 
strategic  line  during  the  w'ar  and  lies  so  close  to  the  sea  as  to  be  easily  kept 
under  the  control  of  sea  powers.  The  railway  at  the  head  of  the  Persian 
Gulf  is  based  u^xjn  the  power  that  controls  the  Gulf;  and  so  it  is  all  about 
the  border  of  the  Mohammedan  world  with  few'  exceptions.  There  is  an 
apparently  detached  line  running  through  Russian  Turkestan,  and  of  course 
the  control  of  the  railway  system  of  Anatolia  is  now  very  largely  in  Turkish 
hands. 

The  geographical  situation  of  the  railways  makes  it  impossible  for  them 
to  serve  as  bonds  of  union  or  as  sustaining  features  in  a  political  policy;  and 
their  very'  lack  of  mobility  greatly  diminishes  their  value  when  studied  from 
the  standpoint  of  sea  control.  A  battleship,  on  the  other  hand,  is  an  im¬ 
mensely  mobile  unit.  It  represents  a  high  degree  of  technical  skill,  both 
in  construction  and  in  operation.  There  is  not  enough  technical  skill  in  the 
w  hole  Mohammedan  world  outside  of  Turkey  either  to  build  or  to  operate  a 
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bingle  battleship.  Moving  from  place  to  place,  a  battleship,  or  the  fleet  it 
represents,  is  able  to  focus  men  and  resources  upon  a  given  p<.)int  either  as 
a  base  for  further  operations  or  in  the  way  of  attack  u^xm  mobilizations 
of  the  enemy.  The  railroad  is  a  fixed  thing;  it  cannot  lie  moved  in  any 
strategic  sense;  the  amount  of  technical  skill  it  represents  is  less  and  the 
quality  of  it  is  simple  as  compared  with  that  required  to  build  and  ojK'rate  a 
battleship.  Moreover,  almost  without  exception  the  railroad  represt*nts  a 
mere  ]X)int  ujion  the  coast,  a  point  that  in  almost  all  cases  has  little  par¬ 
ticular  strategic  importance. 

Limitations  Imposed  by  Desert  Environment 

Most  imiKirtant  of  all  is  the  environment  in  which  the  Moslem  dwells. 
Over  the  greater  part  of  the  area  in  which  he  lives  desert  conditions  prevail. 
The  sand,  the  rock,  the  heat,  the  absence  of  water  or  its  great  scarcity,  the 
thin  and  scattered  forage,  the  unimproved  natural  linens  of  c'omm  unicat  ion — 
these  constitute  the  allies  of  the  dtnsert  dweller.  When  the  invader  comes 
into  the  desert  these  allies  fight  for  the  native.  The  e.xample  of  Pershing 
in  Mexico  in  1916  is  illuminating.  A  deep  penetration  of  the  desert  section 
of  northern  Mexico  put  him  in  possession  of  no  imix)rtant  cities  and  created 
no  fundamental  change  in  the  life  of  the  great  majority  of  Mexicans. 
Pershing’s  expedition  fought  not  Mexicans  chiefly  but  the  hard  conditions 
of  mere  existence  in  desert  Mexico.  The  cost  of  the  exjiedition  must  be 
charged  to  heat  and  drought  and  sand  and  the  energy  required  pln’sically 
to  overamie  these  by  the  expenditure  of  motor  trucks,  gasoline,  oil,  and  food. 

How  different  is  the  case  when  the  desert  dweller  tries  to  take  his  resources 
abroad!  In  gathering  together  these  resources  he  is  fighting  precisely  the 
things  that  the  invader  would  have  to  fight.  If  he  gathers  forage,  fixxl,  trans¬ 
port  animals,  resources  of  whatever  kind,  he  must  fight  the  unimiiroved 
spaces.  He  suffers  from  the  same  lack  of  water  that  was  the  dread  of  the 
invader.  He  finds  himself  with  few  transportation  lines,  for  the  most  jiart 
unimproved  ports,  and  the  lack  of  ample  sustenance  sjtaces  to  support  his 
mobilized  forces  at  pioints  of  attack.  Moreover,  not  only  does  his  own 
environment  fight  him  when  he  tries  to  use  it  in  carrying  his  operations 
into  the  enemy’s  country,  but  he  must  leave  his  chief  ally  behind  him.  Said 
Gibbons,  “Safety  reposes  in  the  heart  of  the  burning  solitude.”  When  the 
desert  dweller  faces  his  enemy  in  his  enemy’s  environment  he  matches  his 
numbers,  his  skill,  his  material  resources  against  those  of  his  enemy  on 
equal  terms.  His  hosts  can  no  longer  be  dissolved  and  scattered  through  the 
desert;  he  can  no  longer  conceal  his  trails  and  watering  places.  Standing 
on  a  common  footing,  the  disparity  between  him  and  his  enemy  is  so  great 
as  to  leave  him  no  chance  at  all  in  the  modem  world. 

At  this  point  we  may  ask  what  capacities  he  has  upon  his  own  ground  to 
develop  industry'  and  the  material  power  that  opposes  him  when  he  carries 
the  fight  into  Eurt)j)e.  Let  us  look  first  of  all  at  the  natural  means  of  com¬ 
munication.  Upon  Figure  C  we  have  shown  the  outlines  of  the  area  in  which 
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Natural  Resources  of  the  Mohammedan  World 
{After:  World  Atlas  of  Commercial  Geotof>y;  Geography  of  the  World's 
Agriculture:  The  Statesman's  Year-book;  and  other  sources.) 


Commodity  (and,  in 

Probable  RESERVE^ 

1  brackets,  world's 

Locality 

I'roduction  in  i 

(in  terms  of  the  1913 
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.\siatic  Russia 
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Egypt 
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Algeria 
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Egypt 

1  1,000 
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Egypt 
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Turkey 
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Dutch  East  Indies 
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*liidic«trs  that  figure  give*  tlie  output  of  metal,  not  are. 
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Commodity  (and,  in 
l)rackets,  world’s 
production  in  1913) 
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interior-basin  drainage  prevails  in  the  Mohaninicrlan  world;  and  by  com¬ 
parison  with  Figure  R,  showing  the  rainfall,  we  are  struck  at  once  with  the 
alxsence  of  natural  means  of  communication  except  in  a  few  isolated  cases. 
The  Nile,  the  Tigris-Euphrates  sj’stem,  and  the  Volga  are  the  most  con¬ 
spicuous  exceptions;  and  it  is  only  the  lower  \’olga  that  is  lx>rdered  by 
Moslem  iK)pulations  (and  these  very  weak),  anfl  it  therefore  does  not  fomi 
a  connecting  link  l)etween  two  important  units  of  that  world.  In  all  the  area 
shown  in  a)lor  in  Figure  C  the  streams  run  away  from  the  sea,  not  into  it. 
With  the  exceptions  noted  alx)ve  they  are  fed  by  the  notoriously  intemiit- 
tent  rains  of  the  desert  over  at  least  two-thirds  of  their  drainage  area,  and 
constitute  waterways  of  only  kx-al  value  to  commerce  and  have  limited  value 
as  sources  of  water  supply.  For  the  most  p^irt  the  drainage  lines  are  mere 
dry  stream  lx*ds  with  an  occasional  water  hole  but  no  stream  except  at 
long  intervals  of  time  separated  by  periods  of  extreme  drought.  To  this 
area  of  interior-basin  dr,ainage  must  lx?  added  a  still  greater  expanse  of 
(lesert  where  intennittent  drainage  is  also  the  rule,  despite  outlet  to  the 
sea,  and  in  which  the  alxjve  handicaps  operate  with  equal  or  even  greater 
effect. 

Material  Resources 

But  it  is  in  the  field  of  material  resources  that  we  find  the  Mohammedan 
world  chiefly  lacking.  In  order  that  this  matter  may  be  set  forth  in  the 
clearest  manner,  there  is  presented  a  table  which  shows  all  of  the  important 
natural  resources  of  the  Mohammedan  world  (twenty-two  in  number), 
ranging  from  live  stock  and  cereals  to  minerals  of  every  description.  Out 
of  the  total  of  twenty-two  items  there  are  but  four  that  have  any  significant 
development  t<xlay,  phosphate,  manganese,  tin,  and  oil.  There  is  a  fifth, 
coal,  that  may  have  considerable  development  though  no  real  importance 
in  relation  to  the  rest  of  the  world.  The  table  deserves  close  study,  for  it 
reveals  in  the  clearest  possible  light  the  extreme  scarcity  of  those  resources 
upon  which  modem  industry  rests,  that  is,  resources  necessary’  for  the  waging 
of  modem  war. 

The  disposition  of  the  four  resources  which  occur  within  the  Moslem 
world  in  significant  amounts  neutralizes  the  value  of  even  these  limited 
advantages.  The  phosphate  is  found  exclusiv’ely  in  French  North 
.\frica,  where  escai>e  from  F^uropean  control,  without  any  question  of 
access  and  development,  depends  entirely  upon  control  of  the  sea.  The 
manganese  is  produced  in  Georgia,  and  its  control  by  a  Mohammedan 
power  is  chiefly  important  as  a  means  of  withdrawing  a  valuable  com¬ 
mercial  product  from  an  enemy  rather  than  through  its  use  by  a  Moham¬ 
medan  power.  Tlie  tin  is  pnxluced  exclusively  in  the  region  of  the  Straits 
Settlements  in  southeastern  Asia;  and  here  again  both  development  and 
transportation,  which  are  indispensable  to  the  use  of  the  dep>osits,  are 
detemuned  by  control  of  the  sea.  Added  to  that  is  the  distance  and  the 
precarious  nature  of  the  routes  by  which  it  could  be  made  available  even  if 
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it  remained  in  Mohammedan  hands.  The  oil  has  a  wider  distribution;  but 
the  main  center  is  at  Baku  in  the  Caucasus,  and  practically  all  of  the 
production  up  to  the  present  time  has  been  consumed  in  Russia.  It  does 
not  affect  the  modem  industrial  powers  to  an  im|iortant  degree  except  as  it 
supplies  a  need  which  spares  their  own  reserves  in  time  of  peace.  In  time  of 
war  the  withdrawal  of  the  Baku  supplies  has  no  vital  relation  to  the  stakes 
of  a  controversy.  In  view  of  this  layout  of  mineral  resources  and  the  lesser 
effects  which  the  accompanying  table  discloses,  it  is  clear  that  sustained 
warfare  in  a  modem  sense  is  entirely  out  of  the  question  in  so  far  as  it  is 
supported  by  the  technical  skill  and  the  resources  of  the  Mohammedan 
world  itself. 

Naturally  this  is  far  from  saying  that  war  cannot  Ik;  long  sustained  upon 
the  border  of  that  world.  Until  traffic  in  amis  and  munitions  is  strictly 
controlled  it  will  still  be  possible  to  barter  such  resources  as  a  given  country 
possesses  for  the  means  of  waging  at  least  guerrilla  warfare  that  is  likely  to 
tempt  an  opposing  power  to  send  armed  forces  into  the  desert.  The  drain 
of  such  continued  warfare  is  enormous  in  view  of  modern  amiy  standards 
of  living  and  pay,  which  are  in  marked  contrast  to  the  standards  of  living 
that  prevail  as  a  rule  among  Mohammedan  populations.  It  is  not  victory 
or  defeat  that  is  the  critical  issue  with  the  invader  but  the  expense  of 
maintaining  a  military  force  and  the  protests  of  the  taxpayer  at  home, 
who  in  all  cases  desires  that  his  government  shall  take  every  step  to  foster 
commerce  without  risking  war. 

A  Policy  of  Marginal  Control 

The  political  geography  of  the  Mohammedan  world  a^iiiears  to  indicate 
a  definite  line  of  action  on  the  part  of  contending  powers.  It  would  seem  to 
be  a  sound  policy  to  leave  the  Mohammedan  world  to  itself  so  far  as  possible; 
but,  above  all,  if  force  must  l>e  exercised,  to  exercise  it  only  in  strategic 
regions  of  high  productivity  or  at  strategic  points  where  special  sustaining 
resources  like  oil,  phosphates,  and  tin  may  be  developed.  While  this  has 
been  the  line  of  general  historical  development,  it  is  by  no  means  a  line 
that  has  been  closely  followed.  Of  all  the  powers  that  have  dealt  with  the 
Mohammedan  world  probably  that  of  the  British  Empire  represents  the 
most  intelligent  use  of  military  and  naval  force  in  support  of  a  national 
policy.  We  may  fairly  designate  England’s  acts  as  representing  a  policy 
of  marginal  control.  It  is  not  a  widely  extended  force  that  England  has  sent 
repeatedly  into  the  Anglo-Eg\’ptian  Sudan  but  a  small  force  directed  toward 
a  minimum  number  of  objectives  and  withdrawn  at  the  first  opportunity. 
The  British  force  in  Egyjit  has  always  lK*en  too  small  to  satisfy  the  military 
and  naval  critics  of  the  government.  In  Mesopotamia  England  has 
controlled  the  outlets  and  a  very'  small  number  of  strategic  points,  and 
her  latest  proposal  is  to  evacuate  the  country  as  soon  as  a  new  general 
treaty  with  Turkey  has  been  ratified.  In  lightening  the  burden  of  occupation 
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in  Mesopotamia  she  has  resorted  in  the  last  few  years  to  airplane  control 
of  distant  villages  and  to  the  disciplinary  effects  of  bombing  expeditions 
at  points  of  active  resistance.  In  Anatolia  her  ships  of  war  have  appeared 
repeatedly  at  the  several  coastal  gateways,  and  marines  have  been  landed 
there  to  attain  only  the  nearest  objectives  to  be  held  for  the  briefest  possible 
time.  In  northwestern  India  there  has  been  a  constant  interplay  of  negotia¬ 
tion  and  diplomacy  on  the  one  hand  and  the  exercise  of  a  minimum  amount 
of  militar\’  force  on  the  other — a  situation  that  has  lx?en  maintained  for 
nearly  two  generations.  It  is  alwaN’s  touch-and-go  between  the  French  and 
British  military  and  naval  forces  and  the  Mohammedan  forces  opposed  to 
them.  Hejaz  was  created  during  the  war  under  the  aegis  of  the  British, 
and  its  control  is  vitally  related  to  the  exercise  of  naval  force  in  the  Red  Sea. 

A  review  of  the  phv’sical  geography  of  the  Mohammedan  world  and  of 
relatively  successful  British  pndicy  in  relation  thereto  reveals  in  a  clearer 
light  the  unique  position  of  Constantinople  and  its  surroundings  and  makes 
clear  how  grave  appears  the  issue  to  British  eyes.  Not  only  is  Constanti¬ 
nople  a  focus  of  Mohammedan  interest  of  such  outstanding  strength  and 
significance  that  some  form  of  control  by  western  powers  must  be  guaran¬ 
teed;  it  is  also  a  marginal  point  which  under  no  circumstances  could  again 
be  left  as  an  unrestricted  base  of  attack  against  the  Christian  world.  Though 
the  land  area  sustaining  the  city  has  been  enlarged  northward  and  westward 
as  far  as  the  Maritsa  River,  it  is  under  limited  control  on  account  of  the 
unfortified  or  neutral  zones  both  along  the  European  Ixjundary  and  on  the 
shores  of  the  Bosporus  and  Dardanelles.  To  no  small  extent  this  prevents 
the  exercise  of  military  force  in  Europe  and  the  equally  dangerous  exercise 
of  diplomatic  power  should  Europe  be  still  further  tom  by  internal  strife. 

The  policy  of  marginal  control  of  the  Mohammedan  world  is  one  that 
would  appear  to  require  the  most  intensive  study  not  only  from  the  stand¬ 
point  of  strategy'  but  also  from  the  standpoint  of  national  budgets.  There 
may  exist  wide  differences  of  opinion  as  to  the  question  of  control  in  any 
form  at  all,  but  once  control  is  set  down  as  a  sine  qua  non  it  would  seem 
that  there  could  l)e  little  difference  of  opinion  as  to  the  narrow  limits 
within  which  that  control  should  be  exercised.  For  there  is  not  only  the 
teaching  of  history’,  there  is  also  the  whole  of  modern  experience  during  the 
past  century’,  during  the  World  W’ar,  during  the  past  four  years,  to  indicate 
that  Mohammedan  populations  have  in  their  geographical  environment  an 
ally  of  such  power  that  expensive  modem  war  would  min  the  nation  that 
attempted  to  oppose  itself  thereunto. 

If  we  look  for  concrete  illustrations  of  the  principles  to  which  we  have 
alluded  we  find  them  thickly  sprinkled  upon  the  map.  The  cost  of  the 
French  military  expedition  to  Damascus  and  the  occupying  force  in  Syria 
is  adding  an  overburdening  weight  to  the  already  terrible  burden  of  France. 
W’hen  confronted  with  the  Turkish  terms  at  the  second  conference  of  Lau¬ 
sanne  France  threatened  to  send  additional  troops  to  the  support  of  the 
force  in  Syria,  and  there  is  no  doubt  at  all  that  she  could  do  this;  but  when 
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and  how  would  the  cost  of  the  expedition  be  met?  There  are  no  resources 
within  French  territory  that  could  possibly  sustain  them  for  any  length 
of  time,  and  the  Turk  can  afford  to  wait;  he  can  even  afford  to  let  his  land 
and  his  people  be  w'asted  for  a  considerable  length  of  time  to  gain  his  diplo¬ 
matic  objectives.  His  recovery  will  be  rapid;  the  loss  of  financial  power  and 
the  wrecking  of  her  credit  might  well  be  a  permanent  disaster  to  France. 

Italian  experience  offers  a  close  parallel  to  that  of  the  French  and  also 
to  that  of  the  British  in  Mesopotamia,  Italy’s  gains  in  Libya  in  the  war 
with  Turkey  (191 1-1912)  were  held  at  great  cost  during  the  World  War  when 
the  restless  Senussi  occupied  the  hinterland  and  extended  their  operations  to 
the  oasis  of  Siwa  near  the  Nile  only  to  meet  defeat  at  the  hands  of  the 
British.  Since  the  armistice  of  1918  Italy  has  pursued  a  fKjlicy  of  concilia¬ 
tion;  and,  finding  the  task  of  occupation  and  actual  government  an  alto¬ 
gether  impossible  one,  she  temporized  with  the  head  of  the  Senussi,  signed 
a  treaty  with  him,  invited  him  to  Rome,  conciliated  the  Moslems  of  Albania, 
and  in  short  reoriented  her  entire  Moslem  policy  to  the  end  that  she  might 
have  peace  and  engage  in  constructive  enterprises  as  an  alternative  to 
continuous  war.  Her  latest  step  is  most  illuminating.  Elarly  in  1922  there 
was  opened  at  Bengazi  the  Cyrenaic  parliament.  A  cousin  of  the  King, 
the  Prince  of  Udine,  read  the  speech  from  the  throne,  which  was  translated 
into  Arabic.  Sixty-eight  of  the  sixty-nine  deputies  were  present,  and  almost 
all  of  them  belonged  to  the  Senussi  confraternity.  Fifty-four  of  the  deputies 
had  been  elected  through  suffrage  devices  of  their  owm;  seven  had  been 
appointed  by  the  Italian  government,  and  eight  by  the  head  of  the  Senussi. 
Only  two  members  of  the  parliament  are  Italians.  Shortly  after  the  meeting 
of  the  parliament  the  Italian  government  announced  that  self-government 
had  been  granted  to  Tripolitania.  In  short,  limited  and  qualified  control,  a 
high  measure  of  self-government,  yet  actual  control  of  the  country’s  assets 
and  trade — these  are  the  means  of  achieving  the  results  that  intelligent 
and  economical  administration  require  as  a  basis  for  reasonably  lasting  peace. 

The  local  marginal  successes  of  Mohammedan  populations  have  been 
chiefly  on  the  part  of  Turkey,  the  largest  political  unit  in  the  Mohammedan 
world  and  situated  on  that  comer  of  Europe  farthest  removed  from  the 
great  industrial  centers  of  the  continent.  The  distance  from  London  to 
Constantinople  by  sea  is  as  great  as  that  from  London  to  New  York. 
From  Paris  to  Constantinople  overland — and  there  are  three  mountain 
s>’stems  on  the  way — is  as  far  as  from  St.  Louis  to  Quer6taro,  far  beyond 
the  Mexican  border.  At  first  this  looks  altogether  favorable  for  the  case 
of  the  Mohammedans.  But  after  absorbing  these  facts  our  balance  of  judg¬ 
ment  will  be  restored  only  if  we  closely  estimate  the  effect  of  physical 
geography  and  character  upon  political  unity  within  the  Mohammedan 
world  itself.  First  in  importance  is  that  persistent  sectarian  division  which 
from  Mohammed’s  time  down  to  our  own  has  thwarted  every  leader  who 
sought  Mohammedan  solidarity.  By  this  we  mean  not  merely  the  broad 
division  between  Sunnis  and  Shiahs  but  the  large  number  of  minor  sects 
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that  thrive  in  every^  quarter  of  the  Mohammedan  world.  A  common 
working  program  has  been  out  of  the  question  whether  in  the  field  of  religion 
or  that  of  politics  and  government.  This  conclusion  is  supported  not  merely 
by  the  events  of  the  past  ten  years  but  by  thirteen  centuries  of  history. 
Ibn  Saud's  followers  hate  and  fight  the  Hejazi  as  fiercely  now  as  ever;  the 
border  of  the  “fertile  crescent”  of  Syria  is  still  raided  by  the  nomadic  Arabs, 
though  they  profess  equal  devotion  with  the  settled  farmer  to  the  precepts 
of  the  Prophet;  the  question  of  the  Caliphate  is  as  little  advanced  toward 
definitive  solution  as  when  it  first  arose;  the  suggestion  that  there  may  be 
a  union  between  the  millions  of  blacks  in  the  Sudan  with  the  Kirghiz  of 
Turkestan  or  even  the  less-distant  Bedouin  is  an  altogether  fantastic  one; 
and  equally  fantastic  is  the  implication  that  any  combination  of  units  has 
the  technical  skill,  the  resources,  and  the  physical  layout  that  furnishes  any 
basis  whatever  for  aggression  on  a  great  scale.  European  disunion  alone 
furnishes  an  opportunity  for  striking  effectively  in  critical  marginal  situa¬ 
tions  and  at  critical  times. 


MALTA:  AN  ANTHROPOGEOGRAPHICAL  STUDY 


By  L.  H.  Dudley  Buxton* 

Oxford  University 

The  student  of  human  history  will  find  many  remarkable  things  in  Malta. 
The  ancient  remains  are  megaliths  of  a  unique  character.  There  has  been  a 
change  in  the  human  type  since  Neolithic  times,  and  jierhaps  strangest  of 
all  is  the  great  density  of  population — in  round  niunbers  about  2000  to  the 
square  mile — supjxjrted  on  a  nxrk  where  the  soil  seldtmi  exceeds  a  few  inches 
in  depth.  Various  problems  of  an  anthropogeographical  nature  raised  by 
these  phenomena  have  presented  themselves  to  the  writer  while  engaged 
on  an  ethnological  exi)edition  (iq20-lq2i)  to  the  island*  and  during  sub¬ 
sequent  working  up  of  the  material  collected.  The  object  of  this  paiK-r  is  to 
projxjund  these  problems  in  the  hoiK‘  of  stimulating  contributions  towards 
their  solution. 

The  Physical  Setting 

The  Maltese  archijielago  consists  of  the  island  of  Malta  itself  with  an 
area  of  95  square  miles,  Gozo  with  an  area  of  25  square  miles,  Comino  and 
Coniinetto,  which  with  several  rocky  islets  lie  in  the  channel  between  the 
two  larger  islands,  and  the  small  island  of  Filfola  which  lies  southwest  of 
Malta.  The  group  is  situated  almost  in  the  middle  of  the  Mediterranean, 
alxjut  60  miles  south  of  Sicily  and  180  north  of  the  African  coast.  An  eleva¬ 
tion  of  the  sea  bottom  of  50  fathoms  would  connect  the  islands  with  Sicily, 
but  a  bridge  with  Africa  would  not  be  established  until  the  sea  bottom  were 
raised  200  fathoms.  The  shallowest  seas,  however,  lie  to  the  west.  It  is 
wrong,  therefore,  to  describe  Malta  as  the  remains  of  an  ancient  land  bridge: 
it  is  rather  the  craggy  bastion  of  a  pier  of  such  a  bridge.  There  are  indica¬ 
tions,  to  which  we  shall  return  later,  which  suggest  that  the  sea  had  not 
broken  through  the  land  bridge  when  the  island  was  first  inhabited  by  man. 
The  depth  of  50  fathoms  is  one  which  deserves  consideration,  as  it  has  been 
suggested  that  since  the  close  of  the  last  glacial  |)eriod  and  the  consequent 
freeing  of  vast  masses  of  water  there  h;is  been,  jxwsibly  in  conjunction  with 
other  tectonic  movements,  a  general  relative  elevation  of  the  sea  of  50 
fathoms.  It  seems  not  improbable  that  Uxlay  the  island  is  slowly  sinking 
under  tectonic  movements  in  progress.* 

A  bathographic  map  of  the  Mediterranean  shows  that  the  islands  occupy 
what  may  be  termed  a  strategic  pK)sition  between  the  two  great  basins  of 

'  Cf.  L.  H.  Dudley  Buxton:  The  Ethnology  of  Malta  and  Gozo:  Juurn.  Royal  Antkropol.  Inst.,  Vol.  si, 
London,  igzi,  pp  164-311. 

•  Proteaaor  W.  H.  Hobb*  (The  Malteae  Iilandt:  A  Tectonic-Toiwgrapliic  Study,  Scottish  Ctonr.  hfat-,  Vol. 
io.  1014.  pp.  l-ij)  hat  briefly  noted  evidence  in  favor  of  recent  movementt  of  both  subtideni'r  and  elevation. 
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that  sea.  I  am  informed  by  seamen  that  St.  Paul’s  landing  on  the  island  was 
not  the  result  of  mere  chance;  for  a  small  boat,  more  or  less  adrift  but  being 
carried  westwards,  would  in  all  probability  hit  the  island  as  it  passed  through 
the  narrows  l)etween  Sicily  and  Africa.  It  may  be  to  such  causes  that 
.Malta  owes  the  eastern  element  which  is  so  strong  in  her  population. 

Rock  .Structure 

The  HK'ks  of  which  the  island  of  Malta  is  built  are  chiefly  Tertiary.* 
The  untlerlying  structure  is  Lower  Coralline  Limestone.  This  rock  only  ap- 
|)ears  on  the  surface  where  the  overlying  strata  have  been  cut  through  by 
the  action  of  torrential  streams.  Overlying  the  Lower  Coralline  and  forming 
the  greater  part  of  the  surface  of  the  island  east  of  a  line  drawn  roughly 
north  and  south  through  the  slope  below  Citt^  Vecchia  is  a  globigerina 
limestone.  Out  of  it  walls  innumerable  are  built,  and  everywhere  it  pierces 
through  the  thin  layer  of  soil.  It  weathers  easily,  and  the  surface  soil  is 
largely  formed  by  its  disintegration.  Denudation  of  the  area  appears  to  have 
l)een,  geologically  speaking,  comparatively  recent.  The  valleys  all  end 
abruptly,  suggesting  that  their  former  course  lay  in  strata  that  have  now 
disappeared.  The  oldest  human  remains  of  which  we  have  extensive  relics, 
which  I  shall  show  later  belong  to  a  period  that  may  be  conveniently  termed 
Malta  Local  Neolithic,  are  to  be  found  in  this  (the  southeastern)  part  of  the 
island,  a  fact  the  more  remarkable  as  water-l)earing  strata  are  here  entirely 
absent,  and  the  weids,  as  the  characteristic  canyons  are  termed  locally,  are 
more  or  less  dry  for  the  greater  part  of  the  year. 

To  the  west,  including  the  magnificent  bastions  of  Citt^  N’ecchia,  the 
surface  rock  is  Upper  Coralline  Limestone  under  which  lie  greensand  and 
blue  clays  and  marls.  The  three  latter,  however,  seldom  appear  on  the 
surface  except  on  the  hillsides  and  in  one  or  two  isolated  spots  where  they 
have  been  exposed  by  denudation.  Clays  and  marls  constitute  an  imper¬ 
meable  layer  which  gives  rise  to  perennial  springs  and,  where  it  outcrops, 
forms  the  most  verdant  part  of  the  island. 

It  might  have  been  thought  that  so  rocky  a  surface  would  be  unfavorable 
to  man,  but  apparently  it  is  to  the  disintegration  of  the  limestones  that 
Malta  owes  her  remarkable  fertility  and  the  fact  that  it  is  possible  to  raise 
several  crops  a  year  on  so  scanty  a  surface.  This  suggestion  is  due  to  Sir 
John  Murray,  who  disproved  the  belief  current  from  the  sixteenth  century' 
that  the  island  was  naturally  a  barren  crag  to  which  all  the  soil  had  been 
imported.*  He  showed  that  continual  crumbling  of  the  rock  provides  a 
dressing  very  rich  in  phosphates  and  that  the  land,  therefore,  does  not 
Ixcome  exhausted  as  so  shallow  a  soil  might  be  expected  to.  Thus,  and  not 


'  A  convenient  lummary  of  tlie  geology  of  the  iiland,  with  map.  it  given  in  F.  R.  C.  Reed:  The  Geology  of  the 
British  Empire,  London,  ipai,  pp.  7-14. 

'  John  Miiiray:  Tlie  Maltese  Islands.  With  Special  Reference  to  Their  Geologiml  Structure.  SeoUith  Gtotr. 
Wo*..  Vol.  6.  1*00.  pp.  440-4)Ut 
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through  the  importation  of  soil,  may  be  explained  a  fertility  that  has  been 
proverbial  at  least  from  the  time  of  Ovid. 

Quaternary'  deposits  are  more  frequent  than  has  hitherto  been  supposed 
and  probably  occur  along  nearly  all  the  weids.  They  are  of  course  of  the 
greatest  importance  in  tracing  the  history’  of  man  in  the  island,  and  it  is  to 
1)0  hoped  that  all  of  them  will  l)e  carefully  examined  for  paleoliths.  These 
<leposits  are,  however,  difficult  to  discover  because  many  of  them  are  over- 
lain  by  a  pan  of  stalagmitic  nature.  The  surface  appears  to  be  covered  by  a 
hard  rock  which  on  a  cursory*  examination  looks  anything  but  recent.  In 
places  this  pan  is  bare  and  sterile,  but  in  a  country  where  every  square  inch 
of  soil  is  jealously  guarded  and  cultivated  it  is  hardly  possible  for  the  scientist 
to  start  blasting  operations  on  the  hope  of  finding  elephant  bones  or  paleo¬ 
liths.  This  rocky’  covering  of  the  soil  is  of  the  greatest  economic  importance, 
and  it  is  possible  that  at  places  like  Benhisa  gap  and  elsewhere  a  judicious 
removal  of  the  stalagmitic  accretion  by  high  explosive  or  other  means  might 
reclaim  valuable  land.  Professor  Myres  has  suggested  to  me  an  interesting 
parallel  from  the  eastern  Mediterranean.  Strabo  in  describing  Aegina  says 
that  the  |)eople  are  like  ants,  they  go  into  holes  in  the  ground  and  bring  up 
soil  from  underneath  which  they  spread  on  the  surface  of.their  fields.  There 
can  l)e  little  doubt  that  the  ancient  geographer  was  referring  to  similar 
Quaternary’  deposits  concealed  under  a  stalagmitic  surface. 

The  whole  of  the  island  is  tilted  from  south  to  north  and  falls  very  abruptly 
on  the  southern  side;  some  of  the  loftiest  parts  of  the  island  are  quite  close 
to  the  sea  on  the  south,  from  which  they  are  only  separated  by  a  picturesque 
and  fertile  undercliff,  whose  scenery  forms  a  pleasant  contrast  to  the  rest 
of  Malta.  The  north  coast  is  more  shelving  than  the  south.  The  less  denuded 
parts  of  the  island  rise  abruptly  to  the  west,  crowned  on  the  edge  by  the 
magnificent  bastions  of  the  old  city,  Citt^  Vecchia.  From  the  summit  the 
watcher  looks  down  over  the  most  thickly  populated  part  of  Malta  and 
over  that  part  which  as  we  have  said  contains  practically  all  her  antiquities. 
The  tilt  of  the  island  to  a  large  extent  screens  the  south  coast;  but  most  of 
the  rest  of  the  southwestern  part  of  the  island  is  visible,  and  the  contrast  in 
scenery  shows  ^’ery  clearly  the  contrast  in  geological  features.  To  the  west 
lies  the  range  of  the  Bingemma  Hills  which  rise  to  a  height  of  over  700  feet 
and  form  the  highest  part  of  the  island.  At  their  foot  and  practically  at 
right  angles  to  the  main  axis  of  the  island  there  is  a  fault  in  the  rocks  usually 
known  as  the  “Great  Fault.”  There  are  also  a  series  of  smaller  faults  parallel 
to  it  and  others  parallel  to  the  southeast  coast,  the  latter  of  which  suggest 
that  the  island  at  one  time  had  a  very  much  greater  area  than  at  present. 
The  w'hole  surface  is  cut  by  small  canyons  to  which  the  local  name  of  weid 
may  be  conveniently  applied  because  of  distinctive  features.  They  nor¬ 
mally  end  abruptly  and  are  usually  dry’,  though  they  sometimes  contain 
three  feet  of  w'ater  or  more  in  a  spate.  They  continue  seawnrds  and  form 
small  fiords. 
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Climate 

The  climate  may  be  summarized  very’  briefly.  Two  factors  dominate  it, 
the  surrounding  warm  seas  and  the  winds,  w  hich  except  in  the  more  westerly 
part  are  very’  little  interrupted  in  their  passage  over  the  island.  One  of 
the  most  unpleasant  and  at  the  same  time  most  characteristic  features  of 
the  Maltese  climate  is  the  sirocco,  which,  after  having  been  dried  and 
warmed  in  its  passage  over  the  Sahara  and  moistened  in  the  strip  of  sea 
between  Malta  and  the  African  coast,  envelopes  the  island  in  humid  heat. 
The  mean  annual  temperature  is  66®  F.  The  mean  annual  relative  humidity 
on  an  average  of  seven  years  is  79  per  cent.  The  hottest  month  is  August, 
whose  mean  temperature  is  78°  F.,  and  the  coldest  is  February  with  an 
average  temperature  of  53°  F.  The  mean  annual  rainfall  is  22.6  inches, 
with  a  normal  precipitation  on  81  days.  For  three  months  in  the  year  there 
is  little  or  no  rainfall,  the  return  for  June  and  July  being  practically  nil  and 
that  for  August  only  0.16  millimeter.  We  may  summarize,  then,  the  con¬ 
ditions  in  Malta  and  say  that  the  climate  is  hot  and  moist  with  a  low  rain¬ 
fall  not  evenly  distributed  over  the  year. 

V'egetation^ 

The  traveler  cannot  but  be  struck  by  the  fact  that  in  spite  of  the  inten¬ 
sive  cultivation  there  is  an  abundant  wild  vegetation  generally  of  a  xerophyt- 
ic  character  and  including  few  flowering  plants  which  are  not  annuals. 
Centaurea  crassifolta,  which  grows  on  crags  in  the  Weid  Babu  and  in  Gozo, 
is  the  only  endemic  species;  but  many  plants  having  a  w’ide  distribution 
elsewhere  are  limited  to  small  areas  on  the  island.  The  myrtle  is  rare,  and 
few  shrubs  of  any  size  exist.  The  flora,  generally  speaking,  is  most  akin  to 
that  of  Sicily;  94  per  cent  of  the  Maltese  species  are  found  in  that  island, 
91  per  cent  in  Africa,  and  90.50  per  cent  in  the  Levant.  The  commonest 
tree  is  the  carob,  but  oliv'es  and  numerous  orange  groves  are  cultivated. 
One  of  the  villages,  Zebbug,  is  called,  I  am  informed  by  Professor  Zammit, 
after  the  olive.  If  this  ety’mology’  is  correct  one  would  be  inclined  to  believe 
that  olives  were  formerly  cultivated  to  a  greater  extent.  The  most  common 
plant  in  Malta  at  present  is  Oxalis  cernua;  it  is  a  native  of  South  Africa  and 
is  said  to  have  been  introduced  at  the  beginning  of  the  nineteenth  century’. 
It  is  usually  known  as  Karsa  or  Haxixa  ta  tTnglisi,  “the  English  Plant.” 
As  a  weed  of  cultivation  it  has  ousted  ,  ry  rival  and  meets  with  little 
opposition;  even  the  goats,  who  eat  everything  else,  will  not  touch  it.  The 
only  places  where  it  does  not  appear  to  be  common  are  either  uncultivated 
spots  or  the  undercliff  on  the  south  side  of  the  island.  The  effect  of  the 


>  A  very  full  account  of  the  vegetation  of  Malta  with  a  complete  list  of  plants  discovered  there  and,  in  the 
case  of  phanerogams,  their  location  will  be  found  in  ‘Flora  Melitensis  nova,*  by  S.  Sommier  and  A.  Caruana 
Oatto  (Florence,  1915).  An  extensive  bibliography  includes  references  on  the  history,  geology,  and  geography 
as  well  as  the  botany  of  the  island.  A  useful  summary  of  the  general  conditions  is  given  by  S.  Sommier  in  Numo 
Ciorntlt  Bolanico  Ilaliano,  Vol.  23  (N.  S.),  1916,  No.  3. 
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introduction  of  this  plant  by  man  is  only  comparable  to  the  introducticm 
of  the  tame  goat  in  the  Mediterranean.  I  am  informed  that  it  has  now 
appeared  in  Crete,  where  also  it  will  presumably  carry'  on  its  depredations. 

History  of  Man  on  the  Island 

With  this  setting  Ix^fore  us  let  us  consider  the  history  of  man  in  Malta.* 
V'ery  early  human  occupation  has  Ijeen  claimed  for  the  island  by  the  dis- 
mvery  of  remains  attributed  to  Neanderthal  man.  The  sole  evidence  is 
that  of  a  tooth  found  in  a  cave  in  the  VV’eid  Dalam  which  has  been  declared 
by  Keith  to  l)elong  to  a  person  of  that  race.  If  we  are  right  then  in  asso¬ 
ciating  the  earliest  remains  of  man  with  dwarf  hippopotamus  and  the  three 
species  of  pygmy  elephants  all  of  which  appear  to  be  akin  to  Elephas  anti- 
quus,  he  originally  lived  in  the  island  when  it  w’as  connected  with  the  main¬ 
land  of  Sicily  and  Africa.  The  Weid  Dalam  cave  where  these  remains  were 
found  appears  to  have  gone  through  the  following  physiographic  changes. 
There  is  an  upj)er  terrace,  now  quite  denuded,  and  a  second  terrace  which 
contains  the  cave  and  which  shows  signs  of  scoring  of  at  least  two  distinct 
water  levels.  Through  this  second  terrace  a  deep  narrow’  gorge  has  been 
cut.  It  would  appear  to  have  l)een  made  subsequent  to' the  period  when 
the  hippopotamus  flourished,  as  many  of  the  bones  exhibit  distinct  traces 
of  w'earing  by  water;  it  has  Ijeen  filled  up  by  various  deposits,  and  until 
these  dep)osits  have  lx?en  systematically  examined  it  is  hardly  possible 
to  determine  whether  the  different  water  levels  in  the  second  terrace  repre¬ 
sent  different  stages  of  the  same  elevation  or  whether  subsidence  followed 
by  elevation  has  taken  place. 

Mediterranean  Man  in  Malta 

Few  relics  confirming  the  presence  of  man  at  this  time  have  come  to 
light  at  present;  but,  as  we  have  suggested  above,  there  remains  a  number 
of  Quaternary'  deposits  yet  to  be  explored.  We  have  so  far  no  traces  either 
of  Paleolithic  or  of  a  pure  Neolithic  culture  in  Malta.  At  a  much  later 
period,  which  I  have  described  as  Malta  Local  Neolithic,  we  have  abundant 
traces  of  man’s  handiwork  in  the  large  megalithic  monuments  of  Tarxien, 
Hal  Saflieni,  Mnaidra,  Hagiar  Kim,  and  elsewhere.  Their  culture  is  too 
advanced  and  the  style  of  the  pottery’  is  such  that,  quite  apart  from  other 
grounds,  it  is  impiossible  to  place  them  early  in  the  Neolithic  period;  and, 
although  no  traces  of  metal  have  been  found,  they  probably  belonged  to 
what  is  known  elsewhere  as  the  Chalcolithic  period.  Of  the  relative  date 
of  this  period  we  cannot  speak  here.^ 

*  For  refemicn  to  tlie  Utcrature  aec  the  bibliography  accompanying  the  author's  paper  "The  Ethnology 
of  Malta  and  Goso*  (footnote  l). 

'  We  think  that  possibly  Professor  Zammit  is  inclined  to  place  it  a  little  early  (Pure  Neolithic). 
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rhcse  people  were  akin  physically  to  the  Neolithic  population  of  most 
of  Europe.  They  have  left  us  carvings  of  their  domestic  animals  at  Tarxien; 
and  from  these,  as  well  as  from  bones,  we  know  that  they  kept  oxen,  sheep, 
flogs,  goats,  and  pigs.  To  judge  from  the  number  of  Ixmes  on  this  site  these 
animals  must  have  lieen  plentiful;  whether  we  owe  their  presence  to  siicrifice, 
the  exigencies  of  the  table,  or  to  other  causes,  the  mere  mass  of  lx)nes  is  a 
significant  fact.  It  is  difficult  to  judge  the  numljer  of  the  human  inhabitants. 
Here  again  we  have  a  great  mass  of  bones  in  an  ossuary  at  Hal  Saflieni. 
There  are  many  tons  of  material,  and  Professor  Zammit  counted  in  one 
cubic  yard  the  knee  caps  of  over  150  individuals.  An  ossuary  is  a  bad  place, 
however,  from  which  to  estimate  the  size  of  any  population,  especially 
since  lK>nes  seem  to  have  lx*en  brought  from  all  over  the  island;  but  in  any 
case  they  appear  to  point  to  a  large  population  or  a  long  period  of  years 
(luring  which  the  ossuary  was  in  use. 

.^s  far  as  our  evidence  goes  at  present,  man  of  this  period  worked  out 
his  own  salvation  on  lines  which  cannot  lx?  closely  paralleled  elsewhere. 
Most  of  the  monuments  give  little  indication  of  facts  relevant  to  our  pur- 
|X)se,  but  they  point  to  a  closer  connection  with  Africa  than  any  other 
region.  Their  distribution  is  important.  They  are  limited  to  the  older 
rock  areas  and  do  not  occur  in  the  west  of  the  island.  Although  denudation 
of  the  Upper  Coralline  is  in  progress,  our  evidence  would  suggest  that  the 
land  surface  at  this  period  was  not  unlike  what  it  is  now,  although  we  can¬ 
not  speak  of  its  extent.  The  same  types  of  megalithic  remains  are  also  to 
lx  found  in  Gozo,  so  that  their  limited  distribution  in  Malta  is  all  the  more 
puzzling.  How  long  the  megalith  builders  inhabited  Malta  we  do  not  know, 
and  it  is  as  difficult  to  trace  their  end  as  their  beginning. 

Change  in  Population  Type 

There  are  indications  of  a  change  of  climate  in  certain  sterile  layers  in 
the  strata  of  the  monuments,  which  suggest  that  at  least  at  one  period  the 
island  was  much  desiccated  if  not  an  actual  desert.  There  is  no  suggestion 
at  present,  though  later  excavators  may  find  it,  of  the  destruction  of  the 
older  civilization  by  barbarian  invaders.  It  is  pxjssible  of  course  that  it  was 
so  destroyed.  In  any  case  the  monument  builders  were  so  overwhelmed 
that  not  only  did  their  culture  disappear  but,  more  extraordinary,  their 
physical  type.  VVe  shall  return  to  this  point  later;  at  present  it  is  sufficient 
to  say  that  their  successors  seem  to  have  belonged  to  a  very  different  stock. 
The  older  peoples  had  belonged  to  the  Mediterranean  race;  their  successors 
are  certainly  akin  to  the  Armenoid  race.  No  radical  changes  have  taken 
place  in  the  population  since  that  time,  although  certain  developments 
have  occurred  which  seem  to  be  of  importance. 

Occupation  by  an  Armenoid  People 
In  the  eastern  Mediterranean,  where  the  racial  elements  are  not  dis¬ 
similar,  a  great  diversity  of  individual  typx  exists  and  always  seems  to  have 
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existed,  at  least  from  the  beginning  of  the  Bronze  Age.  Almost  ever>’where 
we  find  that  any  group  of  people  show  physically  w'ide  divergencies  from  the 
average  of  their  group,  and  often,  though  this  is  a  different  matter,  neigh- 
lx)ring  villages  are  significantly  different  from  each  other.  With  one  or  two 
imjwrtant  exceptions  the  earliest  inhabitants  seem  almost  everywhere  to 
have  been  of  Mediterranean  stock.  The  Armenoid  invaders  came  in  and 
dominated  this  stock  without  apparently  anywhere  exterminating  it.  In  the 
west  for  the  most  part  Mediterranean  man  held  his  own  and  especially  in 
southern  Italy  and  Sicily.  In  Malta,  however,  this  does  not  seem  to  have 
l)een  the  case,  the  older  inhabitants  apparently  having  had  little  part  in  the 
later  population.  Who  these  invaders  were  it  is  difficult  to  determine. 
It  seems  that  they  must  have  come  by  sea  from  the  east,  either  directly  or 
more  probably  by  way  of  the  north  coast  of  Africa  where,  however,  their 
physical  type  is  almost  nonexistent  today,  certain  localities  being  excepted. 
Bertholon  and  Chantre,  relying  on  the  evidence  of  crania  from  the  hypogeuni 
at  Hal  Saflieni,  have  stated  that  the  Maltese  belong  to  the  same  race  as  the 
inhabitants  of  the  coast  of  Africa  opposite  Malta;  and  the  fact  that  si na- 
Bronze  Age  times  this  similarity  has  ceased  to  exist  is  all  the  more  striking 
iK'cause  of  the  striking  resemblance  between  the  populations  of  Tripoli  and 
of  Sicily  shown  since  Neolithic  times. 

As  far  as  can  be  seen  the  Armenoid  type  of  man,  who  first  came  into 
Malta  with  bronze,  has  developed  what  might  be  called  an  island  sub-ract', 
which  possibly  contains  some  Mediterranean  elements  but  generally  speak¬ 
ing  conforms  to  the  Armenoid  type.  That  this  sub-race  should  have  per¬ 
sisted  and  develojx'd  is  remarkable  both  because  of  the  geographical  position 
of  Malta  and  also  because  of  her  subsequent  history’  during  which,  as  we 
hope  to  show,  the  island  was  subject  to  influences  seemingly  sufficiently 
potent  to  alter  the  population  typ)e  in  the  same  way  as  they  altered  the 
culture. 


Cultural  Connections  with  Carthage  and  Rome 

During  the  long  period  which  follows  the  Bronze  Age  in  Malta  there  is 
a  cultural  connection  with  Africa  rather  than  with  Europe.  Punic  influence 
was  paramount,  but  it  is  difficult  to  estimate  what  man  did  to  the  island 
at  this  time.  The  principal  traces  of  his  occupation  are  numerous  rock-cut 
tombs  scattered  over  most  of  the  area.  There  are  only  slight  traces  of 
definite  Greek  influence.  Perhaps  the  greater  fertility  of  Sicily  prevented 
colonization,  or  more  probably  the  population  was  already  too  large  to 
offer  openings  for  new  settlers.  The  wars  between  Rome  and  Carthage  made 
Malta  a  place  of  greater  importance  geographically  than  had  previously 
been  the  case,  and  at  the  close  of  the  second  Punic  war  (218  B.  C.)  it  was 
ultimately  absorbed  in  the  Roman  dominions.  We  are  accustomed  to  speak 
of  the  Roman  period,  but  Romano-Maltese  would  sum  up  the  situation 
more  clearly.  There  is  evidence  of  considerable  activity  on  the  island; 
the  villas  are  luxurious,  the  mosaics  beautiful,  and  the  carvings  on  the 
catacombs  suggest  flourishing  burial  guilds.  Cicero’s  references  to  the  island 
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also  suggest  that  it  was  in  a  prosperous  condition.  St.  Paul’s  visit  has  l)een 
the  subject  of  considerable  doubt,  yet  it  seems  extremely  probable  that  he 
was  actually  there;  alth<)ugh  the  inference  drawn  from  the  use  of  the  word 
“barKaroi”  by  the  writer  of  the  article  on  Malta  in  the  nth  edition  of  the 
Kncyclopaedia  Hritannica,  viz.  that  they  were  neither  hellenized  nor  roman- 
i/.ed  and  therefore  Phoenicians,  seems  to  be  straining  the  meaning  of  a 
commonly  list'd  wortl  which  simply  means  “not  Greek”. 

In  177  A.  1).,  after  Malta  had  long  ceased  to  l>e  of  any  importance  strategi¬ 
cally,  it  was  granted  practical  autonomy  by  being  made  a  municipium. 

.Nearly  two  hundred  and  fifty  years  later  the  island  Ix'came  part  of  the 
Kastern  Empire,  to  the  peoples  of  which  the  Maltese  were  certainly  more 
akin  than  to  those  of  the  Western  Empire. 

Arab  Influence 

Historians  suggest  the  inroads  of  barbarians;  but  their  presence  must 
have  lieen  temporary,  for  it  would  appear  that  when  the  Arabs  conquered 
the  island  in  870  they  found  a  Byzantine  garrisiin  in  occupation.  It  is  a 
curious  point  that  the  Moorish  invasion  actually  came  not  from  Africa  as 
might  have  lieen  expected  but  from  Sicily.  No  special  reference  is  made  by 
.Arab  historians  to  the  occupation  of  the  island,  and  there  are  no  archeo¬ 
logical  monuments  of  any  importance  Ix'longing  to  this  period. 

How  far  the  Moorish  invasion  affected  the  culture  is  a  matter  on  which 
philologists  are  more  compietent  to  speak.  There  can  be  little  doubt  that 
the  modern  Maltese  tongue  is  closely  akin  to  Arabic,  despite  some  writers 
who  have  declared  it  to  lie  “undoubtedly  Phoenician”  without,  I  believe, 
having  a  knowledge  of  the  latter  tongue!  There  are  of  course  numerous 
words  of  Italian  origin;  this  could  hardly  be  otherwise,  but  the  main  founda¬ 
tions  appear  to  be  similar  to  -Arabic.  We  have  unfortunately  no  clear  evi¬ 
dence  as  to  how  long  Maltese  has  lx?en  spoken;  it  has  only  recently  lieen 
reduced  to  writing  with  adoption  of  the  Roman  script.  In  any  case  Arab 
influence  was  not  sufficient  to  alter  the  religion  of  the  people,  and  they 
remained  Christian  throughout;  so  that  the  question  of  language  still  needs 
further  elucidation.  In  most  cases  where  the  Arabic  tongue  has  l)een  intro¬ 
duced  it  has  l)een  closely  associated  with  religion ;  the  absence  of  the  written 
word  may  have  helped  to  cause  the  dialectical  difference  that  Maltese  at 
present  shows  from  Arabic. 

During  the  succeeding  period,  if  we  may  so  term  it,  the  island  was  of  little 
importance.  In  1090  Roger  of  Sicily  captured  it  with  a  few  men  at  arms 
and  knights,  and  it  was  annexed  to  the  crown  of  Sicily  and  followed  its 
vary’ing  fortunes.  The  history’  of  this  time  is  of  no  great  interest  to  our 
purpose,  for  Malta  was  an  appanage  of  the  crown  and  was  not  infrequently 
granted  as  a  fief  to  court  favorites.  The  Normans  exterminated  such 
Moslems  as  there  were  in  the  island.  The  Normans  do  not  seem  to  have 
been  numerically  powerful  and  on  the  whole  allowed  the  native  population 
to  continue  their  occupations  without  interruption,  in  fact  apart  from  ruling 
the  island  they  probably  affected  it  but  little. 

j 
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Under  the  Knights  of  St.  John  and  Later  History 

In  1530,  however,  C'harles  the  Fifth  granted  the  island  to  the  Knights  of 
St.  John  of  Jerusalem.  Malta  again  became  an  important  strategic  base. 
The  first  move  of  the  Knights  is  significant.  The  old  capital  Medina,  or 
Citti  Notabile  (Citt4  V’ecchia),  of  the  Kings  of  Sicily  is  situated  inland. 
The  site  is  admirable  as  a  residence.  The  town  is  raised  above  the  plain,  and 
the  berls  beneath  it  ensure  as  good  a  water  supply  as  can  be  found  in  the 
island.  The  Knights,  however,  had  long  ago  ceased  to  function  as  cavalry 
and  had  l)ecome  essentially  a  sea  power.  They  therefore  fixed  their  home 
on  the  sea  in  the  Byrgo  above  the  Grand  Harbor. 

Although  it  was  evident  that  the  challenge  to  the  Turk  implied  in  the 
ot'cupation  of  Malta  by  the  Knights  must  ultimately  Ik?  accepted,  the  attack 
on  the  island  did  not  come  for  thirty-five  years.  VV’hen  it  came  the  Knights, 
owing  partly  to  their  bravery  and  the  determination  and  personal  courage  of 
their  (irand  Master,  La  X’allette,  and  hel|)e<l  partly  by  the  mistakes  of  their 
enemies,  were  able  to  hold  their  own.  It  is  significant  that  even  in  England 
under  Fdizal)eth  so  great  an  imjwrtance  was  attached  to  Malta  as  an  out- 
p»)st  against  the  Turks  that  prayers  were  offered  in  the  diocese  of  Salisbury- 
for  the  success  of  the  Knights. 

It  is  to  this  attack  that  Valletta  owes  its  origin.  The  rocky  hill  on  which 
it  is  built  had  l)een  occupied  by  the  Turks  during  their  attack  and  was  a 
vantage  point  not  to  lx?  neglected.  The  importance  with  which  Malta  was 
regarded  by  the  Christian  Princes  as  an  outpost  against  the  infidel  was 
more  than  exceeded  by  the  views  of  the  Grand  Master.  La  V'allette  with 
unfailing  purpose  pushed  on  the  building  of  the  new  city  on  Mt.  Sceberras 
but  did  not  live  to  see  it  completed.  He  was  buried  in  a  little  chapel  where 
he  had  been  wont  to  pray  and  meditate  while  superintending  the  work, 
the  first  inhabitant  of  the  city  called  after  his  name.  The  elaborate  fortifi¬ 
cations  built  by  I^  Vallette  and  his  successors  still  exist,  and  the  auberges, 
practically  colleges,  where  the  Knights  lived  are  a  permanent  tribute  to 
their  genius  as  builders.  The  island  was  never  attacked  again  until  it  was 
occupied  by  Napioleon  in  1798  when  the  last  Grand  Master  failed  to  live  up 
to  the  great  traditions  of  his  order.  It  was  taken  over  by  Great  Britain  in 
1800  and  formally  attached  to  the  British  Crown  in  1814.  Since  the  war  it 
has  again  l^een  given  rights  not  unlike  those  which  it  enjoyed  as  municipium 
under  the  Roman  Flmpire. 

In  dealing  with  the  historical  aspect  of  the  problem  we  have  been  con¬ 
cerned  chiefly  with  alien  rulers;  even  when  during  the  tenure  of  the  Knights 
Malta  was  practically  an  independent  power,  her  rulers  were  collected  from 
all  the  noble  houses  of  Europe.  The  Maltese  themselves  were  not  in  control 
of  their  ov^-n  fortunes.  The  island  cannot  at  present  grow  enough  wheat  to 
support  its  population.  As  early  as  1567  a  tax  was  levied  on  imported  wheat 
— an  indication  that  even  then  an  insufficient  quantity  was  grown.  It  is 
impossible  to  estimate  how  far  the  island  was  self-supporting  in  still  earlier 


times.  It  can  hardly  be  argued  that  the  number  of  bones  in  the  hy|X)geum 
at  Hal  Saflieni  indicates  necessarily  a  large  population;  but,  owing  to  the 
distinctive  nature  of  the  culture,  it  is  probable  that  in  ancient  times  it  was 
self-suppo’ting.  Water  must  always  have  l)een  a  difficulty.  The  Knights 
made  and  enforced  an  order  that  every  house  should  have  a  cistern  attache<l 
to  it  and  the  hypogeum  owes  its  discovery  to  the  making  of  such  a  cistern 
in  modem  times.  In  the  time  of  the  Knights,  in  order  to  provide  an  adequate 
water  supply  for  N'^alletta,  Grand  Master  Alof  de  Wignacourt  constructeil 
an  aqueduct  from  the  hills  to  the  west  over  the  dry  limestone  plateau  to 
Valletta.  In  spite  of  these  difficulties  the  population  of  Malta  today  is  very 
prosperous  and,  until  the  last  c'ensus,  showed  every'  sign  of  increasing.  The 
actual  figures  are  of  interest. 

Estimates  and  Censuses  of  Maltese  Population 

In  870  A.  D.  3000  Greeks  are  said  to  have  been  killed  and  3614  women  and 
5000  children  sold  into  captivity.  While  these  figures  are  obviously  un¬ 
reliable,  they  do  at  least  indicate  a  large  population.  In  1530,  15,000  is  the 
estimate  made  by  Boisgelin®,  but  Mi^ge*  suggests  the  higher  figure  of  29,659. 
After  the  attack  of  the  Turks  in  1566  the  total  is  said  to  have  dropjietl  to 
10,000.  In  1582  the  emissary’  of  Pope  Gregory  XIII  stated  that  the  jwpula- 
tion  had  numbered  20,000— obviously  a  rough  guess.  In  1632  the  census 
figure  Is  50,113,  and  thirty-five  years  later  53,000.  In  1741  the  Island  is  re- 
l)orted  to  have  contained  1 10,000  souls,  which  had  increased  by  4,000  in  1798. 
The  figures  for  Malta  and  Gozo  in  1826  are  said  to  be  119,736;  but  this 
figure  is  an  overestimate,  and  the  first  reliable  figure  is  that  published  in  1828 
where  the  population  is  definitely  given  as  1 15,945. 

It  is  unnecessary  to  follow  in  detail  the  increase  during  the  last  century. 
In  1881  the  total  population  of  the  two  islands  was  149,782.  Twenty  years 
later  it  had  increased  to  184,742  and  by  1911  stood  at  211,564,  of  which 
Malta  claimed  188,869.  The  figures  for  1921  are  189,697  for  Malta,  alK)Ul 
2000  i)er  square  mile,  and  22,561  for  Gozo,  alxmt  900  per  square  mile. 
The  density  in  the  southeastern  comer  of  Malta  is,  however,  much 
greater  than  would  appear  from  these  figures;  for,  if  the  island  he 
divided  along  a  line  west  of  Gargur  Naxaro,  Musta,  Notabile,  Rabato, 
and  Crendi,  the  areas  east  and  west  of  such  a  line  would  be  almost 
equal  in  size,  but  in  1911  the  western  (mral)  area  contained  only  5737  in¬ 
habitants  whereas  the  eastern  area  (suburban  and  urban)  had  the 
large  number  of  183,132.  This  is  all  the  more  interesting  because,  as  we 
have  already  said,  practically  all  the  neolithic  remains  are  to  be  found  in  the 
latter  area,  showing  that  the  centers  of  population  have  not  altered  ap¬ 
preciably  since  Neolithic  times.  A  considerable  part  of  the  population  is 
urban;  about  one-fourth  reside  in  the  towns  of  Valletta,  Floriana,  Vittoriosa, 
Senglea,  and  Burmola  with  nearly  one-third  more  in  the  vicinal  “suburban” 

'  Louis  de  Boisgelin:  Ancient  and  Modern  Malta,  3  vols..  London.  1804;  reference  in  Vol.  t.  p.  107. 

*  M.  Mi^ge:  Histoire  de  Malte,  3  vols.,  Paris,  1840;  reference  in  Vol.  1.  p.  154. 
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area.  In  spite  of  the  advances  that  have  been  made  in  public  health  and 
esi)ecially  in  the  organization  of  infant  welfare,  the  change  in  the  population 
since  191 1  has  not  been  appreciable — only  an  increase  of  694,  whereas  in  tlie 
previous  decade  the  increase  had  been  26,822. 

The  extreme  density  of  population  in  Malta  is  relieved  to  some  extent 
by  emigration.  From  April  i ,  1920,  to  March  31 ,  1921,  the  total  of  emigrants 
amounted  to  6186.  The  total  since  the  conclusion  of  the  war  is  11,787,  of 
whom  3838  have  returned.  The  outward  movement  was  directed  in  large 
measure  to  the  United  States  (now  practically  stopped  by  the  quota  under 
the  Restriction  Act).  There  is  notably  a  Maltese  “colony”  in  Detroit.  Many 
go  also  to  the  Mediterranean  countries,  chiefly  France  and  northern  Africa: 
there  are  large  Maltese  contingents  in  eastern  Algeria  and  Tunisia. 

An  examination  of  the  census  figures  shows  that  most  of  the  foreigners 
in  the  islands  have  come  from  Italy  and  Sicily,  as  might  lx.*  supp<jse*d.  The 
figures  for  1911  give  1848  foreigners  in  the  islands;  122  came  from  Africa, 
of  whom  all  except  3  came  from  Fgy’pt,  TrifKdi,  Tunis,  and  Algeria;  978  from 
Sicily;  409  from  other  parts  of  Italy;  75  from  Greece  (the  number  of  women 
exceeding  that  of  men  in  all  these  cases);  and  ii  (males)  from  “Asia.”  The 
majority  of  the  foaigners,  therefore,  in  all  probability  came  from  places 
where  the  Mediterranean  race  is  dominant.  The  whole  history  of  the  island 
would  suggest  a  close  relation  with  northern  Africa'®  and  Italy.  In  spite  of 
this  fact,  however,  the  population  of  Malta  has  not  returned  to  its  original 
racial  affinities  but  has  continued  to  represent  the  Armenoid  type  of 
p)eople  who  apparently  brought  bronze  into  the  island.  Why  this  outp)ost 
should  have  survived  is  not  clear  at  present.  There  is  evidence  to  show  that 
these  people  or  their  kinsmen  did  penetrate  into  the  Mediterranean,  and 
isolated  examples  of  their  skulls  are  found  west  of  Malta;"  but  in  this  region, 
except  for  this  one  archipeh.go,  they  never  seem  to  have  really  established 
themselves.  There  have  been  certain  changes  in  their  physique  since  their 
first  appearance  in  Malta,  but  on  the  whole  these  changes  have  not  been 
great. 

We  have  so  far  been  working  on  the  assumption  that  there  is  a  real  differ¬ 
ence  between  the  Armenoid  and  Mediterranean  types.  This  is  a  convenient 
assumption  and  one  that  is  of  great  value  for  working  purposes.  It  is,  how¬ 
ever,  by  no  means  a  sure  hypothesis.  Certain  schools  of  thought  would  find 
a  point  of  dispersion  for  the  one  in  Turkestan  and  for  the  other  in  Africa, 
while  more  recently  it  has  been  suggested  that  roundheads  originated  not 
in  Asia  but  in  central  Europe.  The  question  of  difference  of  racial  stocks 
does  not  really  affect  the  arguments  of  this  paper.  Our  main  thesis  has 
been  to  show  (i)  that  at  least  in  some  areas  a  definite  change  can  come  over 
a  people  even  though  geographical  conditions  do  not  seem  to  change  and 
(2)  that  the  converse  is  often  true,  that  it  is  remarkably  difficult  to 

*•  There  liave  at  various  times  been  negroes  in  the  island  as  slaves,  and  1  have  seen  a  number  of  skulls  which 
certainly  belonged  to  negroes. 

■■  W.  L.  H.  Duckworth:  Sardinia,  Zntsch.  ftr  Uorphol.  umd  Amlkropol.,  Voi.  17. 
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oust  a  people  once  established  in  a  locality.  During  the  course  of  our  in¬ 
quiry’  we  have  had  occasion  to  review  the  curious  succession  of  cultural  in¬ 
fluences  w  hich  may  be  brought  to  bear  on  a  single  place.  The  whole  may  be 
conveniently  summed  in  the  following  table. 


Table  I — Maltese  Cultural  Influences 


TvpeofCulture| 

Direction  Whence  It  Came  ! 

Remarks 

Neolithic  I 

Local  (?) 

Mediterranean  Man 

Bronze  1 

1 

Eastern  Mediterranean 

Armenoid  Man  ousts  Mediterra¬ 
nean 

“Phoenician" 

North  .Africa  ?  .Aegean 

The  name  is  unsatisfactory 

Punic  j 

North  Africa  ?  Aegean  I 

Kuiiian  I  ' 

216  B.  C.  Italy  1 

Kunian  II 

177  A.  D.  Italy  and  local 

Kuinan  III 

395  A.  D.  Eastern  Empire  1 

Arabs 

870  A.  D.  North  Africa;  .Near  East 

Extent  of  influence  uncertain 

Nunuans 

1  1090  .A.  D.  Italy  and  the  West 

Knights 

i  *53^  A-  Prance,  Italy,  and  the 

West 

Turks 

1  1564  .A.  I).  Near  P'ast 

Unsuccessful  attack 

France 

1  1 798  .A.  1). 

Great  Britain 

1  I8(X)  A.  I). 

^  % 
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GEOGRAPHICAL  CONDITIONS  OF  WATER  POWER 
DEVELOPMENT 


By  Raoul  Blanchard 

University  of  (jrenoble 

The  nitKlern  use  of  water  for  its  motive  force  deixMids  not  only  on  its 
weight  as  in  the  old  mill  wheels  but  on  pressure  of  water  conveyed  by  con¬ 
duit.  This  is  very  recent.  It  was  only  in  1869  that  the  first  hydraulic  power 
plant  was  installed  in  the  northern  French  Alps  near  Grenoble;  and  from  this 
usage  of  waters  arising  in  Alpine  glaciers  and  snows  originated  the  pictur¬ 
esque  term  “white  coal” — houille  blanche.  In  1883  the  experiments  of  Marcel 
Desprez  on  the  elet'trical  transmission  of  w'ater  ix)wer,  also  conducted  in  the 
neighborhood  of  Grenoble,  opened  up  the  present  varied  possibilities  of  the 
utilization  of  white  coal.  This  was  the  Ixginning  of  the  hydro-electric  in¬ 
dustry’,  which  thus  dates  back  scarcely  40  years.  In  this  short  space  of  time 
it  has,  however,  taken  on  a  prodigious  development  and  has  Ijecome  one  of 
the  great  economic  facts  of  the  motlem  world.  We  shall  here  examine  the 
geographical  conditions  involved — the  phy’sical  and  economic  circumstances 
which  have  influenced  the  establishment  and  expansion  of  the  industry’ — and 
shall  take  in  specific  illustration  the  countries  exhibiting  the  most  remarkable 
progress  therein,  the  United  States  and  France. 

The  Physical  Conditions 

What  are  the  prime  factors  in  the  exploitation  of  hydro-electric  force? 
From  the  physical  standpoint  there  are  two,  susceptible  of  combination  in  a 
variety  of  way’s — water  and  slope.  The  pressure  of  a  certain  quantity  of 
water  falling  dowm  a  slope  puts  in  motion  a  turbine.  The  greater  the  quan¬ 
tity  of  water  available,  and  the  steeper  or  longer  the  slojx;,  the  more  energy 
is  generated.  Nothing  simpler  could  be  imagined.  The  most  favorable  toii- 
ditions  for  the  hydro-electric  industry  will  then  be  realized  in  countries  of 
pronounced  slopes,  that  is  in  mountainous  regions,  which  at  the  same  time 
are  well  watered,  regions  of  humid  climate.  On  this  basis  the  Bengal  sloix’s 
of  the  Himalayas  and  the  flanks  of  Cameroons  Mountain  should  be  the 
most  favored  parts  of  the  w’orld  in  respect  of  water  |X)wer  resources. 

But  this  simple  concept  needs  some  elaboration.  In  the  first  place,  if  the 
quantity  of  water  is  a  factor  of  prime  importance  so  alst)  is  what  one  might 
term  the  quality.  By  it  w’e  mean  regularity  of  regimen.  A  river  with  marked 
variation  in  flow  is  of  inferior  value;  for  utilization  must  be  based  on  mini¬ 
mum  flow  or  jx)wer  production  will  be  irregular.  Obviously  it  is  possible  to 
correct  irregularity  of  flow  by  the  creation  of  storage  reser\’oirs,  and  this  has 
become  a  prominent  feature  of  the  industry’.  How’ever,  such  works  may 
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prfAe  too  expensive  for  an  enterprise  in  which  the  high  cost  of  installation  is 
already  a  handicap. 

The  two  essential  factors,  water  and  slope,  may  be  considered  as  mutually 
c(»niiK*nsatory  in  a  large  measure.  If  in  the  one  instance  a  small  quantity  of 
water  falls  from  a  great  height  it  will  yet  l)e  capable  of  generating  consider¬ 
able  force.  Inversely  on  a  slight  slope  a  great  volume  of  water  can  effect 
the  same  result.  Thus  there  are  two  w'ell  defined  types  of  pow'er-producing 
streams — of  high  fall  and  small  discharge,  of  low  fall  and  large  discharge. 
It  should,  however,  lie  noted  that  if  the  power  generated  in  the  two  cases  is 
equal  the  cost  of  production  will  not  l)e  the  same;  for  the  high  fall  can  be 
equipped  and  maintained  at  less  expense.  Advantage  thus  rests  with  slope 
over  volume,  and  in  hydro-electric  development  it  may  be  said  that  slope  is  a 
factor  of  more  decisive  importance  than  water.  Let  us  now  see  in  w'hat  parts 
of  the  world  these  conditions  are  l>est  realized. 

Advantage  Offered  by  Glaciated  Regions 

On  the  whole  it  would  appear  that  glaciated  regions  best  respond  to  these 
requirements:  and  this  is  confirmed  in  detail.  Such  regions  are  usually  rich 
in  water.  Glaciation  calls  not  only  for  a  low'  temperature  but  more  impera¬ 
tively  for  abundant  precipitation.  In  Quaternary  times  central  and  eastern 
Siberia,  where  precipitation  then  as  now  was  scant,  was  unoccupied  by  gla¬ 
ciers,  while  they  capped  the  mountains  of  the  equatorial  zone.  In  America 
glaciation  profoundly  affected  Labrador  and  eastern  Canada,  w'hile  in  the 
same  latitude  of  the  southwestern  prairies  its  effects  are  lacking  because  of 
the  difference  in  precipitation.  Now'  the  distribution  of  precipitation  today  is 
similar  to  that  of  Quaternary  times.  Regions  which  w'ere  occupied  by  the 
great  Pleistoc'ene  glaciers  today  receive  abundant  precipitation  and  are 
characterized  by  well  filled  w'atercourses. 

As  regards  the  other  factor,  slope,  glaciated  regions  are  likewise  well  suited 
for  hydro-electric  development.  Glaciation  has  contributed  to  this  end  in  a 
variety  of  ways.  In  the  mountains  tributary  hanging  valleys  offer  abrupt 
descents  to  the  major  valleys,  a  condition  which  reduces  the  lalxir  of  instal¬ 
lation  to  a  minimum.  To  this  specific  cause  may  be  attributed  the  precocious 
development  of  water  pow'er  in  the  French  Alps.  Many  alpine  valleys  are 
also  characterized  by  verrous,  transverse  rock  barriers  over  which  the  streams 
descend  by  cascades.  Moraines  may  also  constitute  an  obstacle,  less  durable 
without  doubt  but  long  capable  of  sustaining  a  break  in  slope.  But  the  chief 
influence  of  morainic  deposits  is  indirect.  By  obstructing  river  beds  they 
have  turned  streams  out  of  their  former  channels:  the  new  superimpiosed 
courses  in  a  youthful  stage  almost  always  exhibit  stretches  of  steep  gradient 
and  broken  slope.  This  is  the  case  for  instance  in  many  sections  of  the  Drac 
in  the  French  Alps;  in  North  America  it  was  operative  in  the  origin  of 
Niagara  Falls. 

At  the  same  time  the  streams  of  glaciated  regions  are  likely  to  be  of 
uniform  or  easily  regulated  flow.  This  advantage  arises  in  the  first  place  out 
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of  the  character  of  the  water  supply.  Regions  where  temperature  was  low 
enough  for  glaciation  in  the  Quaternary  still  receive  a  part  of  their  precipita¬ 
tion  in  the  form  of  snow.  Melting  of  the  snow,  or  even  better  of  the  ice  if 
accumulation  takes  this  form,  contributes  to  the  maintenance  of  stream  flow 
in  the  warm  season  when  it  would  otherw'ise  tend  to  be  irregular  and  scant. 
Thus  in  France  the  alpine  torrents,  largely  fed  by  melting  of  the  snows,  have 
a  more  regular  regimen  than  the  rivers  of  the  Central  Massif  where  the 
heavy  rains  of  summer  do  not  prevent  this  season  from  being  a  period  of 
extreme  low  water.  But  the  uniform  flow  of  the  rivers  of  a  glaciated  countr>’ 
is  primarily  due  to  the  character  of  the  topography.  The  creation  of  natural 
dams,  as  we  have  noted,  tends  to  the  accumulation  of  water  in  natural  reser¬ 
voirs.  Glaciated  countries  are  par  excellence  countries  of  lacustrine  hydrog¬ 
raphy.  This  is  the  case  with  northern  Russia,  Finland,  Scandinavia,  5>cot- 
land,  Ireland,  the  Alps  and  Pyrenees,  New  England,  Canada,  the  Cascade 
Mountains,  the  southern  Andes,  and  the  New  Zealand  Alps.  Now  lakes  art 
as  remarkably  efficient  regulators  of  flow:  and  rivers  emerging  from  them 
have  a  constancy  of  discharge  that  renders  them  well  adapted  to  hydro-elec¬ 
tric  development.  It  will  suffice  to  instance  the  Rhone  issuing  from  Lake 
Geneva  or  the  St.  Lawrence  from  the  Great  Lakes.  These  natural  conditions 
can  be  improved  upon  artificially  by  heightening  the  barrier  impounding  the 
waters  and  thus  increasing  the  storage  capacity. 

Glaciated  regions  thus  offer  all  the  favorable  physical  circumstances  for 
hydro-electric  development — water  in  abundance,  slopes  abrupt  and  broken, 
uniform  and  easily  regulated  flow.  If  economic  conditions  permit  they  will 
becr)me  producers  of  white  coal. 

Circumstances  in  Non-Glaciated  Regions 

This  does  not  mean  that  hydro-electric  industry  cannot  flourish  save  in 
glaciaterl  regions.  It  can;  but  in  general  only  through  qualification  by  some 
exceptional  circumstance.  Almost  always  one  of  the  important  factors  that 
we  have  enumerated  will  be  lacking.  Non-glaciated  mountains  usually  suffer 
from  insufficiency  of  precipitation  or  too  great  seasonal  variation  in  distri¬ 
bution.  This  is  the  case  with  the  greater  part  of  the  Mediterranean  chains 
and  the  lower  slopes  of  tropical  mountains  where  division  of  the  year  into  wet 
and  dr>'  periods  imposes  such  irregularity  on  stream  flow  as  to  render  it 
difficult  of  utilization.  Rivers  of  the  equatorial  regions,  on  the  contrary, 
have  much  water  well  maintained  throughout  the  year;  but  the  very  volume 
of  water  has  permitted  them  rapidly  to  approach  base  level,  while  the 
amount  of  alluvial  material  carried  further  militates  against  utilization.  In 
temperate  regions  rivers  rising  in  non-glaciated  mountains  are  also  marked 
by  lack  of  uniform  flow';  almost  alw’ays  they  are  very  low  in  summer.  As  we 
have  said,  there  are  exceptions.  The  most  remarkable  is  that  of  the  equa¬ 
torial  rivers  where  to  already  favorable  circumstances  of  abundant  and 
steady  flow-  some  tectonic  accident  has  added  steepness  of  gradient.  Thus 
the  great  river  Congo,  whose  entire  middle  course  is  in  the  equatorial  zone, 
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is  charactt  rizecl  in  its  lower  course,  between  Stanley  Pool  and  Matadi,  by  a 
series  of  rapids  of  total  fall  of  8(X)  feet  capable  of  generating  a  force  estimated 
at  UK>,o(K),ooo  h.  p.  Then  there  is  the  case  of  the  l^pper  Nile,  which  shortly 
after  its  emergence  from  the  regulating  reservoir  of  Liike  V’ictoria  forms  the 
Murchison  rapids,  uniting  three  favorable  factors — slope,  volume  of  water, 
uniformity  of  flow.  The  height  of  the  Victoria  Falls  on  the  Upper  Zambezi 
cTeates  great  hydro-electric  potentialities  on  a  tropical  river  of  irregular  flow. 
Similarly  the  steep  western  slopes  of  the  Deccan  invite  development  in  spite 
of  the  irregularity  of  stream  flow  dependent  on  monsoonal  rains.*  The 
eastern  Andes  of  Peru  and  northern  Bolivia  have  a  heavy  rainfall  through 
the  year  and  offer  physical  conditions  of  a  high  order  counteracted  at 
present  by  the  extreme  isolation  of  the  region  that  has  been  the  main  factor 
in  retarding  economic  development.  The  rivers  on  the  southeastern  flank  of 
the  .\ppalachians  offer  the  advantages  of  the  fall  line.  The  porous,  or 
rapids  of  the  Dnieper  in  the  Ukraine,  representing  an  abrupt  break  of  slope 
in  the  Russian  plain,  are  capable  of  furnishing  more  than  100,000  h.  p., 
although  the  stream  flow  is  far  from  uniform. 

But  it  is  apparent  that  these  are  exceptional  cases:  the  general  conditions 
where  they*obtain  are  entirely  otherwise.  While  the  Congo  is  utilizable, 
thanks  to  the  Yellala  rapids,  that  other  great  equatorial  river,  the  Amazon, 
is  unutilizable  for  lack  of  slop)c.*  On  the  eastern  slope  of  the  Deccan  the  gra¬ 
dient  is  insufficient  to  compensate  irregularity  of  flow.  The  Zambezi  below 
the  Victoria  t'aHs  is  of  no  interest  hydro-electrically.  In  the  southern  Rus¬ 
sian  plain  only  the  Dnieper  rapids  are  useful;  no  other  sections  of  this  river 
or  of  the  Don  or  Volga  offer  opportunities  for  power  development. 

This  rapid  sur\-ey  of  hydro-electric  conditions  in  various  parts  of  the 
world  brings  us  to  the  conclusion  that  save  for  exceptional  cases  favorable 
factors  are  to  be  found  much  more  generally  in  glaciated  regions.  Here  the 
industry  has  developed.  It  remains  to  be  seen  if  the  economic  factor  is  in 
accord  with  this  distribution. 

The  Ekronomic  Factor 

The  economic  factor  has  as  great  weight  in  the  geographical  distribution 
of  the  hydro-electric  industry  as  the  physical  factor.  The  first  problem  en¬ 
countered  is  that  of  means  of  access.  The  lalwr  of  installation  in  its  many 
elaborate  details  demands  suffidently  good  means  of  access  to  the  chosen 
location.  Some  fine  natural  sites  in  the  heart  of  the  mountains  have  been 
passed  over  for  others  less  advantageous  in  themselves  but  more  accessibly 
situated.  Climate  may  exert  an  influence  to  the  same  end.  Some  sites  other¬ 
wise  favorable  are  blocked  by  snow  six  months  of  the  year.  The  short 
season  of  accessibility  means  that  work  must  Ik?  carried  on  over  a  greater 


*  Compare  Ihe  projects  discussed  in  R.  S.  Cree  Brown:  Recent  Enitineerins  Developments  in  Western 
India,  ,Vfw  Zealand  Joutn.  of  Set.  and  Teihnol.,  Vol.  6.  PP-  ao-jS- 

•  Some  of  the  major  tributaries  of  the  Amazon  have  considerable  potential  power  resources,  for  instance  the 
Madeira  with  a  lOO-mile  stretch  of  rapids  above  Porto-Velho. 
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length  of  time  for  capital  to  gain  returns;  and  labor  demands  more  remu¬ 
neration,  for  working  conditions  are  harder.  Here  enters  in  a  psycholoj;  Iral 
factor  that  cannot  be  ignored — the  effect  of  living  in  a  remote  place-  in  a 
region  of  wild  and  hostile  nature.  VVe  know  of  a  large  plant  in  the  Fn-nch 
Alps  where  strikes  are  of  very  frequent  occurrence:  the  attitude  of  the  work¬ 
ers  being  largely  due  to  the  unfavorable  location  of  the  plant — in  a  deep, 
narrow,  shut-in  valley  where  the  sun  disappears  for  three  months  during  the 
winter.  In  some  instances  the  problem  of  ways  of  access  is  truly  insoluble. 

Significance  of  Power  Transmission 

Closely  connected  is  the  question  of  utilization  on  the  spot  of  the  power 
generated.  It  is  advantageous  that  the  energy  obtained  should  be  use-d  as 
near  the  generating  plant  as  possible.  This  also  calls  for  ease  of  transporta¬ 
tion  for  introduction  of  the  raw  materials  of  manufacturing  and  expedition 
of  the  elaborated  products.  Early  in  the  history  of  hydro-electric  develop¬ 
ment,  when  technical  achievement  was  little  advanced,  it  was  necessar>  to 
take  every  possible  advantage  of  favorable  physical  circumstances,  and  es¬ 
tablishments  using  water  p)ower  w-ere  installed  in  the  interior  of  the  moun¬ 
tains  in  situations  not  too  well  placed  as  regards  communications.  But  pro¬ 
gressive  improvement  has  been  made  in  this  respect.  Now  the  tendency  is 
to  place  the  manufactories  on  the  periphery  of  the  mountains.  In  glaciated 
mountains  the  industry  has  best  scope  for  development  if  extensive  plains 
are  adjacent.  In  glaciated  lowlands,  such  as  the  Laurentian  region,  where 
favorable  sites  abound  the  problem  of  communications  enters  in  only  in  de¬ 
tail.  In  the  P'rench  Alps  it  has  long  been  clear  that  the  disposition  of  the 
hy’dro-electric  plants  is  intimately  connected  with  the  railroads.  Yet  a  ten¬ 
dency’  towards  modification  is  in  progress  in  virtue  of  the  possibility  of  power 
transmission. 

The  possibilities  of  pK)wer  transmission  modify  somewhat  the  earlier  con¬ 
trols  over  location  of  the  industry.  It  is  now  piossible  to  transmit  power  to 
great  distances  in  the  form  of  currents  of  high  voltage  and  low  intensity 
through  the  use  of  transformers.  A  current  of  over  100,000  volts  can,  for 
instance,  l)e  carried  a  distance  of  over  500  kilometers.  But  power  cannot  l)e 
transported  l)eyond  a  certain  limit — as  yet  scarcely  beyond  500  kilometers. 
The  problem  is  chiefly  one  of  cost.  Transmission  involves  a  loss  of  10  to 
20  per  cent ;  erection  and  maintenance  of  the  lines  is  also  expensive;  whence  a 
point  is  reached  where  costs  of  transmission  exceed  the  value  of  the  power 
transmitted.  In  the  great  project  for  harnessing  the  Rhone  conceived  in 
1917  the  cost  of  carrying  the  pKJwerqoo  kilometers  to  feed  the  great  plant  of 
Genissiat  at  Paris  proved  nearly  as  great  as  the  operation  of  the  plant  itself. 
To  improve  the  transmission  of  power  between  the  northern  Alps  and  the 
Lyons  region  new  lines  were  constructed,  the  cost  of  which  was  so  great  that 
it  could  only  be  borne  by  a  combination  of  the  several  hydro-electric  asso¬ 
ciations.  Thus  advantage  evidently  lies  with  those  industries  situated  neaY 
the  central  power  station. 
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More  general  in  nature,  common  indeed  to  all  industries,  is  the  problem 
of  labor.  A  region  admirably  dowered  from  the  physical  point  of  view  but 
economically  inactive  is  likely  to  remain  unexploited.  The  glaciated  regions 
of  the  far  north,  where  conditions  of  life  are  hard  and  highways  of  transpor¬ 
tation  are  far  removed,  are  “empty  of  men.”  Northern  Canada  is  in  this  case, 
and  so  is  northern  Europe;  to  a  less  degree  the  same  is  true  of  the  Andes  of 
southern  Chile.  Outside  the  glaciated  regions  in  the  favorable  exceptions  we 
have  noted,  similar  economic  handicaps  may  obtain.*  Along  the  lowe/Congo 
not  only  are  formidable  technical  difficulties  encountered,  but,  even  if  the 
potential  1 00,000 ,ooo^h.  p.  couldjbe  developed,  one  would  not  know  what 
to  do  with  it  in  this  new  country  where  industry  of  all  kinds  could  scarcely 
make  use  of  10,000  h.  p.  In  a  less  degree  the  falls  of  the  Upper  Zambezi  suffer 
similar  disabilities.  The  great  falls  of  the  ParanA  and  the  Ig^uassCl  have  re¬ 
mained  undeveloped  in  part  because  of  their  remote  situation. 

Competition  with  Coal 

.Another  aspect  of  the  problem  of  the  economic  utilization  of  hydro¬ 
electric  force  is  competition  with  coal.  Countries  which  possess  abundant 
resources  of  coal  or  even  of  lig^nite,  capable  of  producing  cheap  electric 
{)()wer,  are  hardly  interested  in  developing  their  water  power  potentialities 
even  if  these  are  considerable  and  favorably  disposed.  The  northwest  of 
Great  Britain  with  its  glaciated  topography,  its  lakes,  falls,  and  heavy 
precipitation  offers  most  favorable  physical  conditions.  The  existence  of 
the  coal  basins  has  discouraged  hydro-electric  development,  and  the  British 
Isles  only  produce  200,000  h.  p.  from  water  powder.  As  a  recent  analysis 
of  the  situation  has  said,  “It  would  appear,  therefore,  that  there  is  suf¬ 
ficient  water  power  in  the  Scottish  Highlands  to  meet  a  large  part  of  the 
demands  of  industrial  and  municipal  requirements  in  Scotland,  but,  on  the 
other  hand,  it  is  doubtful  if  the  cost  after  development  and  transmission  to 
existing  industrial  areas  would  be  less  than  the  cost  or  {xjwer  generated  there 
at  the  pit-head.”*  Conversely  the  absence  of  coal  is  an  incentive  to  develop¬ 
ment  of  hydro-electric  resources.  This  is  the  reason  for  progress  of  the 
industry  in  the  French  Alps  and  in  Italy.  In  eastern  Brazil,  in  spite  of  the 
irregular  regimen  of  the  streams,  about  150.000  h.  p.  is  already  developed 
for  lack  of  fuel. 

Thus  for  hydraulic  electricity  to  be  exploited  on  a  large  scale  it  is  neces¬ 
sary  that  the  producing  stations  be  situated  accessibly  and  that  the  pt)wer 
generated  be  utilized  as  near  the  stations  as  possible.  M.  Cavaill^s  has 
well  expressed  the  characteristics  of  the  two  forms  of  energy:  “L’une  est 
st'dentaire,  terrienne,  autochtone;  c’est,  a  I’encontre  d’une  opinion  trop 
repandue,  la  houille  blanche.  L’autre  est  nomade,  maritime,  cosmopolite; 
c’est  le  charbon  de  mine.”*  That  the  industry  be  paying  and  able  to  sustain 

>  Alexander  Newlands:  Water  Power  in  Great  Britain  (with  Special  Reference  to  Scotland):  Its  Amount 
and  Economic  Value,  Journ.  Royal  Soc.  of  Arts,  Vol.  76,  1918,  pp.  168-188. 

*  Henri  Cavaill6s:  I.a  houille  blanche,  Paris,  192a,  pp.  202-203.  This  volume  is  reviewed  elsewhere  in  this 
number  of  the  Ctoerapkical  Reriew. 
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competition  with  coal  demands  a  regional  market  capable  of  using  large 
quantities  of  hydraulic  energy.  Where  are  these  economic  conditions  filled? 

Regions  Economically  Favorable  to  Power  Development 

The  countries  of  European  civilization  are  obviously  indicated.  It  is 
only  there,  if  inclusion  be  made  of  Japan  as  an  economic  participant  in 
this  civilization,  that  exploitation  of  white  coal  has  met  with  success. 
There  the  market  is  to  be  found:  there  are  railways  to  be  electrified;  heat, 
light  and  power  industries  to  be  supplied;  agricultural  operations  to  be 
aided.  The  greater  part  of  Asia;  almost  the  whole  of  Africa;  the  Oceanic 
archipelagoes;  a  large  part  of  South  America,  where  the  economic  stage  is 
low,  are  excluded,  for  the  time  being  at  least,  from  this  form  of  activity. 

Of  the  remaining  regions  there  must  be  set  aside  those  areas  where 
the  abundance  of  coal  in  relation  to  local  industry  has  retarded  use  of 
water  power,  that  is  Great  Britain,  central  Germany,  and  perhaps  southern 
Japan.  But  coal  can  compete  only  when  it  is  produced  on  the  spot;  that 
is  when  it  does  not  have  to  bear  the  costs  of  transportation.  It  is  note¬ 
worthy  that  on  the  French  shores  of  the  English  Channel,  where  Welsh 
coal  can  so  easily  be  imported,  the  hydro-electric  establishment  of  Selune 
is  flourishing,  and  other  similar  projects  are  planned.  Proximity  of  the 
Newcastle  coal  field  has  not  retarded  water  pwwer  development  in  Scan¬ 
dinavia. 

From  this  general  survey  of  factors  governing  the  white  coal  industry  we 
proceed  to  illustration  of  the  operation  of  the  several  factors  from  the  two 
countries  where  the  industry  has  show’n  the  most  marked  progress. 

White  Coal  in  the  United  States 

The  United  States,  with  9,000,000  h.  p.,  leads  the  world  in  developed 
water  iX)W’er.‘  France,  with  2,000,000  h.  p.,  ranks  third  (after  Canada)  and 
holds  first  place  for  Europe.  The  water  power  development  of  these  two 
countries  illustrates  remarkably  well  the  interplay  of  economic  and  physi¬ 
cal  factors  that  we  have  described. 

Of  the  total  of  hydro-electric  power  in  operation  in  the  United  States 
in  1920  about  40  per  cent  was  produced  in  the  glaciated  region  of  the  north 
and  east,  32  per  cent  in  the  glaciated  mountains  of  the  west,  while  practi¬ 
cally  all  of  the  rest  (20  per  cent)  was  produced  in  a  non-glaciated  region — 
the  eastern  and  southern  border  of  the  Appalachians. 

The  Northwestern  Region 

The  glaciated  region  of  the  northeast  is  the  old  platform  of  crystalline 
rocks  and  primary  deposits  which  form  the  Laurentian  plateau  and  its 
borders;  it  also  includes  the  northern  prolongation  of  the  Appalachians. 

*  StatiMict  for  the  United  State*  from  the  World  Atlai  of  Commercial  Geology,  Part  II,  W'ater  Power  of  (he 
W'orld,  U.  S.  Geological  Survey,  Washington,  D.  C.,  I9*t. 
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Thus  it  presents  two  chief  aspects:  in  New  England  a  country  of  low  moun¬ 
tains  and  hills  with  numerous  watercourses  of  comparatively  small  volume; 
and  the  country  behind,  along  the  Canadian  frontier,  a  more  level  region 
stiewn  with  lakes  and  traversed  by  streams  of  considerable  volume. 

The  watercourses  of  New  England  were  the  first  in  America  to  be  used 
for  motive  power.  In  colonial  days  numerous  water  mills  were  established 
along  their  banks.  They  respnanded  early  to  the  advent  of  hydro-electric 
power  for  which  they  were  well  equipped  by  nature.  Precipitation  is 
abundant;  glaciation  has  created  many  falls  and  rapids  in  the  streams  and 
numerous  lakes.  Economic  conditions  are  favorable:  the  region  has  no 
coal;  but  industrial  activity  is  intense,  and  energy  requirements  are  large. 
Relief  raises  no  difficult  obstacles  to  communications;  the  falls  are  within 
easy  reach  of  industrial  towns.  All  factors  concur  to  encourage  the  estab¬ 
lishment  of  a  great  field  of  hydro-electric  industry.  The  installations  are 
widely  distributed  and  mostly  of  moderate  power,  as  would  be  expected 
from  the  numerous  small  streams  and  the  early  inception  of  the  industry-. 
However,  the  Rumford  Falls,  on  the  Androscoggin  River,  generate  5i,(XX) 
h.  p.;  Turners  Falls,  on  the  Connecticut,  66,000  h.  p.  The  total  of  i,40o,(X)o 
h.  p.  in  New  England,  15  per  cent  of  that  for  the  entire  ct)untry,  is  devoted 
to  woodworking,  paper,  cotton,  and  woolen  industries. 

Westward  from  the  Hudson  to  the  Dakotas  (excluding  the  outlier  of  the 
Adirondacks)  extends  the  region  of  the  glacial  plains.  Relief  is  moderate: 
the  height  of  the  falls  generally  is  small,  and  the  rainfall  is  less  than  in  New 
Kngland.  But  these  deficiencies  are  more  than  compensated  by  the  existence 
of  those  great  bodies  of  water — the  Great  Lakes,  which,  after  the  Congo, 
furnish  the  greatest  reservoirs  of  hydro-electric  energy  in  the  world:  this 
without  counting  the  network  of  smaller  lakes,  sw-amps,  and  marshes.  The 
watercourses  draining  these  lacustrine  areas  carry  considerable  and  regular 
volumes  of  water,  while  the  existence  of  rocky  or  morainic  dams  or  rapids 
in  their  superimposed  courses  offer  suitable  power  sites.  That  of  Nia¬ 
gara  River  alone,  with  327  feet  of  fall  between  the  levels  of  Erie  and  Ontario, 
has  a  potential  capacity  of  6,000,000  h.  p.  Economic  conditions  are  ex¬ 
tremely  favorable.  The  country  is  populous;  industry,  agriculture,  and 
commerce  are  all  well  developed;  communications  are  excellent.  In  this  re¬ 
gion  hydro-electric  industry  has  taken  on  a  marked  development. 

There  are  important  installations  on  the  Upper  Hudson  at  Glens  Falls 
and  Spier  Falls;  on  the  Mohawk  at  Cohoes;  on  West  Canada  Creek;  and  on 
the  southern  tributaries  of  Lake  Ontario.  Four  establishments  on  the 
.American  side  of  Niagara  furnish  385,000  h.  p.  In  Michigan,  Wisconsin,  and 
Minnesota  the  southern  tributaries  of  the  Great  Lakes,  the  Muskegon,  Au 
Sable,  Grand,  St.  Joseph,  Fox,  and  Chippewa  Rivers,  and  St.  Mary-s  River 
connecting  Lakes  Superior  and  Huron  are  largely  utilized.  Au  Sable  River 
alone  furnishes  64,000  h.  p.  Power  here  is  employed  for  light  and  traction, 
the  paper  and  wood  industries,  electro-chemistry,  and  mining.  Finally,  on 
the  Upper  Mississippi  at  .St.  Paul  and  Minneapolis,  at  Keokuk,  Iowa,  and  at 
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a  number  of  small  centers  are  low  falls  of  large  volume.  The  plant  at  Kci  ikuk. 
where  a  dam  across  the  Mississippi  gives  a  fall  of  9.75  meters  furnishing 
170,000  h.  p.,  is  typical:  the  greater  part  of  the  power  is  transmitted  to  St. 
Louis.  Flour-milling  and  woodworking  industries  share  the  ix)wer  produced 
in  this  section  with  light  and  other  public  utilities. 

In  sum,  this  region  of  the  glacial  plains  of  the  United  States  repri*sents 
almost  exactly  25  per  cent  of  the  total  production  of  the  country.  With  the 
New  England  States  it  is  the  region  where  water  ix)wcr  has  been  most  highly 
tleveloped.  Although  it  accounts  for  a  quarter  of  the  power  now  generated, 
the  potential  capacity  is  estimated  at  only  7.5  per  cent  that  of  the  whole 
country'.  The  discrepancy  between  these  figures  speaks  eloquently  for  the 
operation  of  the  economic  factor.  The  case  is  otherwise  with  the  glaciated 
mountains  of  the  west. 

The  West 

In  the  western  mountains  apjx'ars  another  factor,  that  of  slope.  Many 
summits  attain  elevations  of  over  10,000  feet,  overlcK)king  the  high  plains  of 
Missouri  or  the  Great  Basin,  while  still  more  profound  is  the  descent  to  the 
(ireat  Valley  of  California.  The  gradient  of  the  rivers  in  general  is  steep:  in 
detail,  glaciation  has  fashioned  features  suitable  to  hydro-electric  exploita¬ 
tion  especially  by  permitting  construction  of  reservoirs  to  supplement  water 
shortage,  w’hich  is  a  serious  consideration  in  the  south  and  east  of  the  region.* 
But  as  one  proceeds  west  and  north  precipitation  increases,  even  becomes 
heavy  and  with  much  in  the  form  of  snow.  Physical  conditions  are  thus 
more  favorable  than  elsewhere.  The  potential  capacity  of  this  region 
amounts  to  72  per  cent,  or  nearly  three-quarters  of  that  for  the  entire 
country’.  Installed  water  power,  however,  amounts  only  to  32  per  cent. 
Backwardness  is  evidently  due  to  economic  conditions.  Relatively  recently- 
occupied,  the  western  mountains  are  much  less  densely  populated  than  the 
northeastern  region:  and  so  they  will  remain  on  account  of  the  relief. 
Industry-  is  less  developed,  communications  difficult.  It  is  true  that  coal  is 
of  limited  occurrence,  and  there  is  this  incentive  to  water  power  develo})- 
ment;  but  the  market  for  long  will  be  smaller  than  that  of  the  northeast. 

In  1920  the  west  generated  2,900,000  h.p.  from  its  streams.  This  pro<luc- 
tion  w'as  very’  unequally-  distributed:  it  increased  progressively  with  increasi- 
in  precipitation.  Insignificant  in  New  Mexico,  it  amounted  to  50,oot)  in 
Arizona,  over  100,000  in  Colorado  and  Utah,  over  200,000  in  Idaho.  A  great 
part  of  the  power  prtxiuccd  here,  apart  from  public  utilities,  w-as  for  the  needs 
of  agriculture — pumping  and  irrigation.  This  use  in  agriculture  is  one  of  the 
distinguishing  features  of  the  hydro-electric  industry-  in  the  west. 

Farther  north,  in  Montana,  the  energy-  generated  exceeds  400,000  h.  p., 
where  are  the  great  installations  on  the  Upper  Missouri  and  its  tributaries, 
the  Yellow-stone,  Madison,  and  Jefferson.  At  Great  h'alls  alone  200,000  h.  p. 

*  Mr.  O.  C.  Merrill  ai  the  Federal  Power  Commisron  calk  attention  to  another  favoring  dreunutanc-  in 
Oregon — "the  great  lava  cap  which  hoMa  predpitation  in  underground  atorage  and  thereby  afforda  aome  of  the 
beat  regulated  natural  run-off  that  we  have  in  the  United  Staten.* 
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is  produced,  which  is  used  in  the  mines  and  foundries  of  the  state  and  in 
traction  on  over  440  miles  of  the  Chicago,  Milwaukee  &  St.  Paul  Railway. 

It  is,  however,  in  the  three  Pacific  states  that  hydro-electric  power  plays 
lit,  greatest  role  and  has  its  greatest  future.  Here  2,000,000  h.  p.  is  produced, 
of  which  i,i  io,0(X)  is  attributed  to  California.  Here  are  the  steepest  slopes, 
the  most  characteristic  glacial  accidentation,  the  largest  water  supply,  the 
most  important  market.  Here  are  the  giant  installations;  one  of  60,000  h.  p. 
on  White  River,  Wash.,  one  of  160,000  h.  p.  on  Big  Creek,  a  tributary  of  the 
S.in  Joaquin,  supplied  by  a  reservoir  of  110,000,000  cubic  meters  capacity 
at  2000  meters  altitude.  Hydraulic  jxjwer  in  the  Pacific  states  is  used  for  all 
punx)ses — lighting  and  traction,  extraction  and  reduction  of  minerals,  ex¬ 
ploitation  of  the  forest,  w'atering  and  irrigation,  manufacture  of  cement  and 
jxiper,  and  in  the  metallurgical  and  electro-chemical  industries.’ 

The  South 

Outside  of  the  glaciated  regions  w'ater  power  is  largely  exploited  in  the 
southeast  along  the  Appalachians.  It  is  one  of  the  exceptional  cases  of 
which  we  have  spoken.  Although  glaciation  has  not  exercised  its  influence 
here,  the  physical  factors  are  favorable  in  many  respects.  There  are  strong 
gradients  from  the  mountains  to  the  Piedmont  while  the  Piedmont  descends 
to  the  coastal  plain  by  an  abrupt  descent,  the  famous  fall  line.  Precipitation 
is  heavy  on  the  southeastern  flank  of  the  mountains,  and  the  streams  are  of 
considerable  size.  How'ever,  uniformity  of  flow'  under  a  regimen  approaching 
the  semitropical  leaves  something  to  l>e  desired.  The  region  is  w'ell  popu¬ 
lated  and  has  need  of  energy’  for  its  growing  industries,  metallurgical  and 
especially  textile.  In  one  respect  the  region  is  exceptional.  The  presence  of 
coal  instead  of  retarding  water  power  development  has  expedited  it.  The 
policy  of  combining  carbo-electric  and  hydro-electric  power  resources  bids 
fair  to  become  a  distinguishing  feature  of  industry’  in  the  east  of  the  United 
States.  A  recent  report  on  the  creation  of  a  “Superpower  Zone”  of  the 
region  betw’een  Boston  and  Washington  states  that  “a  prime  economic  pur¬ 
pose  should  be  so  to  conjoin  the  hydro-electric  supply  of  power  to  the  steam- 
electric  supply  as  to  produce  a  maximum  of  energ^y  for  a  minimum  invest¬ 
ment  of  capital  and  a  minimum  operating  expense,  and  at  the  same  time  to 
conserv’e  the  rapidly  disappearing  cheap  fuels  of  the  Appalachian  coal  fields.”* 

Commencing  with  Pennsylvania  we  find  the  McCalls  Ferry  plant  on  the 
Susquehanna  producing  118,000  h.  p.,  destined  in  large  part  for  Baltimore. 
The  chief  centers,  how’ever,are  in  the  states  of  North  and  South  Carolina,  Vir¬ 
ginia,  and  Georgia,  w  hich  generate  1,160,000  h.p.,  or  12.5  per  cent  of  that  pro¬ 
duced  in  the  country.  There  are  the  great  installations  on  the  Yadkin  (Ba- 


'  Cf.  the  Ubie  in  H.  M.  Spink:  Some  Geographical  Aspects  of  Water-power  Development  in  Recent  Years. 
''colUsk  Ciotr.  U*t;  Vol.  39,  1933,  pp.  7-ao. 

'  W.  S.  Murray  and  Others:  A  Superpower  System  for  the  Region  between  Boston  and  Washington,  U.  S. 
Gtol.  .Survey  Proftuional  Paptr  itj,  Washington,  D.  C.,  ipai;  reference  on  p.  I3-  Abstracted  in  the  Crogr. 
K<v.,  Vol.  ij,  1923,  pp.  4S7-488. 
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<iin  with  h.  p.).  ‘Hi  thcCatawlw  (out*  of  «>o,(hk)  h.p.),oii  the  Tallulah 

CFallulah  Falls  with  (>(>,<KH>h.  p.).  The  industry  is  rapidly  developing  in  Ala- 
Ikuiui  where  I(K),(km)  h.  j).  is  pnMluee<l  on  the  C'(K)Sii;  and  there  is  an  impor¬ 
tant  st'ries  on  the  Tennessee,  including  the  famous  Mustde  Shtuils  proje<  i. 
Tennessee  already  |>osst*ssinK  installations  of  220, txK)  h.  p.  The  influence  of 
favorable  economic  factors  is  seen  in  the  fact  that  the  greater  part  of  the 
energy  pnHluced  is  employtHl  in  industry:  84  |H“r  ix-nt  in  the  South  Atlantic 
States,  in  textiles,  mining,  steel  and  aluminum  metallurgy,  and  various  other 
manufactures.  It  is  also  noteworthy  that  to  amiiK-nsiite  lack  of  uniformitv 
in  stream  How  recourse  has  lx‘en  had  not  only  to  supplementary  steam  power 
but  to  an  interc'onnection  of  the  j^ower  systems — the  lines  lK*ing  c'onnected 
in  such  a  manner  that  excc'ss  at  one  |K)int  can  \k‘  distributed  to  supply  defi¬ 
ciency  elst'wherc*. 

White  Coal  in  France 

The  use  of  white  c'oal  is  very  unevenly  distributed  among  the  several  re¬ 
gions  of  Francx*.  .Acc-ording  to  figures  for  1922,*  the  Alps  possess  55.4  of  the 
total  water  power  installed,  the  Pyrenees  14.5,  the  C'entral  Massif  H),  the 
rc‘maining  1 1  |)er  cx*nt  IxMiig  shared  by  the  plains  and  lower  mountains. 

TuK  Frknch  Alps 

The  French  Alps,  especially  the  northern  portion,  are  excellently  endowed 
for  the  utiliziition  of  water  power.  The  mountains  are  lofty,  many  summits 
excx'eding  40cx)  meters  while  Mt.  Plane  itself  attains  4810  meters.  Precipi¬ 
tation,  thanks  to  the  Atlantic  type  of  c'limate,  is  abundant;  some  massifs  in 
the  northern  Prealps  reevive  as  mut'h  as  4  meters  a  year.  Snow  fields  and 
glaciers  cx)nstitute  imiK)rtant  storage  reserves  for  the  drier  season,  (ilacin- 
tion  has  molded  the  relief  in  an  infinite  numl)er  of  favorable  ways.  K(X)nomic 
conditions  are  satisfactory.  The  northern  .Alps  includes  populous  areas  with¬ 
in  and  on  its  lx)rders.  C'ommunications  are  facilitatcxl  by  broad,  deep  val¬ 
leys.  On  the  lx>rders  of  the  region  an  extensive  market  is  found  for  the  use  of 
white  coal — to  the  north  the  industrial  area  of  Lyons  and  St.  Ktienne,  to  the 
south  Marseilles  and  the  Cc)te  d’Azur.  Paris  even  is  tending  more  and  more 
to  seek  hydro-electric  power  from  the  Alpine  streams. 

Thus  is  explained  the  early  development  of  hydro-electric  industry’  in  the 
region  and  the  great  strides  it  has  made  of  reexmt  years,'**  now  producing 
8cx),txx)  h.  p.  in  the  north,  ^cxi.cxx)  h.  p.  in  the  south.  In  no  region  of  the 
world  is  the  degree  of  hydn)-electric  development  expressed  by  power  in  rela¬ 
tion  to  area  so  high.  At  the  same  time  the  uses  to  which  it  is  put  are  ex¬ 
tremely  varied:  lighting,  traction,  electro-chemical,  electro-metallurgical, 
paper,  wckkI,  cement,  and  textile  industries.  The  precocious  flowering  of  the 
Industry  here  as  in  New  Kngland  meant  scattering  in  small  installations. 


*  Raoul  Blanchard:  La  houillc  blanche  en  France  en  1922,  Rrr.  Jr  Clop.  Alpint,  Vol.  10,  1922.  99.609-624 
'*  For  details  see  Raoul  Blanchard:  L'induttrie  dr  la  houille  blanche  dans  les  Al9es  fran^aises.  Ana.  JtClop., 
Vol.  a6.  1917.  99.  15-41. 
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Thf  i)laiits  in  the  Alps,  those  of  I’Arj'entiere  on  the  Duraiux*,  Beaii- 

niont-Monteux  on  the  Lower  Ist  re,  Victoire  on  the  I’piH'r  Ist-re,  do  not  siir- 
jiass  .SO,(H)o  h.  p. 

Installation  in  the  Alpine  region  is  characterized  by  the  eniplo\Tnent  of 
what  may  l)e  described  as  the  alpine  technique.  It  is  l>ased  on  the  existence  of 
exceptionally  favorable  physical  factors  which  permit  harnessing  of  the 
waters  in  a  simple  manner  and  at  little  cost.  As  slopes  are  steep  and  sharply 
l»n»ken  and  flow  is  abundant,  the  work  of  installation  is  reduced  to  a  mini¬ 
mum;  a  low  dam  is  sufficient  to  obtain  a  head  of  water,  and  the  supply  chan¬ 
nel  to  the  conduits  is  of  short  length.  Kxpenses  of  maintenance  also  are  not 
high.  These  advantages  have  ix)pularized  the  use  of  white  coal  in  the  Alps 
and  have  enrouraged  its  exploitation  in  other  French  regions.  But  the  con¬ 
ditions  obtaining  in  these  other  regions  are  distinctly  less  favorable,  and  in 
them  adaptations  have  l)een  necessary. 

The  Frenc  h  Pyrenees 

The  French  Pyrenees,  though  less  elevated  than  the  Alps,  are  capable  of 
furnishing  ample  water  power.  They  descend  precipitiously  to  the  plains 
on  their  northern  lx)rder.  Precipitation  is  abundant,  especially  in  the  west¬ 
ern  section.  Glaciation  has  characteristically  eroded  each  valley  into  a 
series  of  steps  down  which  the  streams  cascade,  rendering  installation  easy. 
Though  the  mountains  are  sparsely  populated,  it  is  easy  to  transmit  power 
to  the  plains  where  there  are  no  obstacles  to  communication  and  where  den¬ 
sity  of  population  permits  establishment  of  industry.  There  is  no  compx*ti- 
tion  from  the  presence  of  a)al.  These  are  the  advantages.  But  there  are 
drawl)acks.  Economically  this  part  of  F" ranee  is  far  less  advanced  than  the 
southeast:  the  demand  for  jxjwer  is  small.  Even  from  the  physical  stand¬ 
point  the  Pyrenees  are  less  favorable  than  one  might  imagine.  The  streams 
are  pf  short  length  and  their  hydrographic  basins  of  limited  extent;  hencx? 
the  volume  of  water  is  generally  small,  while  the  feeble  development  of  gla¬ 
ciers  and  snow  fields  means  greater  variation  in  stream  flow.  For  long  the 
industry  was  (x>nfined  to  small  installations  of  less  than  io,(xx)  h.  p.  scat- 
teix'd  even  more  markedly  than  in  the  Alps. 

The  necessity  lx)rn  of  the  w'ar  of  obtaining  more  power  led  the  Pyrenean 
industrials  to  seek  a  new  type  of  installation.  To  compensate  the  small 
flow  it  was  decided  to  look  for  a  high  head  of  water.  This  was  available  in 
the  mountain  lakes  so  numerous  in  the  Pyrenees  at  elevations  of  from  1800 
to  2300  meters.  At  the  same  time  these  lakes  converted  into  reserv’oirs  per¬ 
mitted  regularization  of  flow.  This  solution  by  what  may  be  termed  the 
Pyrenean  technique  was  costly,  but  it  has  given  remarkable  results.  Thus  are 
furnished  the  great  plants  recently  erected  in  the  basin  of  the  Pique,  of 
Kget  and  St.  I^ry  on  the  Neste,  and  those  of  the  gave  of  Ossan.  Through 
these  the  water  power  production  in  the  Pyrenees  was  doubltnl  lx*tween  1914 
and  1918,  and  tfxlay  it  surpasses  ^00,000  h.  p. 
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The  Central  Massif 

A  similar  transformation  is  in  progress  in  the  Central  Massif,  hut  the 
situation  here  is  more  exceptional.  Here  favorable  ecr)nomic  circumstances 
have  made  use  of  very  indilTerent  physical  t'onditions  by  the  employiiM'iit  ol 
appropriate  methods  of  installation. 

I'he  ('entral  Massif  has  great  need  of  its  white  coal.  The  region  is  densely 
|>opulated,  and  industry  has  been  long  developed ;  coal  is  produced  in  insuffi¬ 
cient  quantity,  and  the  plains  surrounding  the  Massif  to  the  west  and  north 
also  have  imi>ortant  energy  requirements.  In  these  mountains  of  limited 
area  and  low  elevation,  where  the  topographic  form  is  characteristically  of 
broad  plateaus,  c'ommunications  are  easier  than  in  the  Alps  and  Pyrenees. 

But  the  streams  are  ill  adapted  to  water  power  development.  If  the  relief 
of  the  Massif  favors  cxanmunications  its  rivers  on  the  contrary  are  deficient 
in  volume,  irregular  in  flow',  and  lacking  in  steep  gradients.  Although  predpi- 
tation  is  fairly  heavy  it  is  considerably  less  so  than  on  the  Alps  and  Pyre¬ 
nees;  and  there  are  no  reserv'oirs  of  snow  and  ice  to  tide  over  the  low  water 
season  of  summer.  Glaciation  has  affected  the  region  to  a  slight  extent  only, 
and  slopes  are  gentler  and  often  regular.  All  these  drawljacks  arise  from  the 
low  altitude  of  the  mountains. 

The  first  attempt  at  exploitation  of  water  pr)wer  resources  here  met  with 
little  success.  The  method  employed  so  successfully  in  the  Alps  was  adopted 
here  as  in  the  Pyrenees,  but  it  could  only  be  utilized  in  a  limited  number  of 
particularly  favorable  sites.  In  1914  there  was  only  itx),ooo  h.  p.  installed. 
Again,  as  in  the  ciise  of  the  Pyrenees,  the  war  stimulated  inquiry  into 
methods  of  installation  better  adapted  to  natural  circumstances.  In  conse- 
quent'e  resort  was  had  to  the  construction  of  big  dams.  By  erecting  high 
dams  across  the  valleys  reservoirs  of  hundreds  of  millions  of  cubic  meter> 
capacity  were  constructed,  which  in  addition  to  regulating  flow  provided  a 
head  of  water  as  high  as  the  dam.  But  again,  as  in  the  case  of  the  Pyrenm, 
the  cost  including  expropriation  of  the  land  involved  and  building  of  the 
dams  was  high.  From  the  middle  of  the  war  work  was  started  on  the  great 
installations.  Some  of  these*  on  the  I  )ordogne,  the  Cere,  the  Truyere,  and  the 
Rhone  produce  4o,(xx)  to  8o,(xx)  h.  p.  and  arc  the  largest  in  F'rance.  From 
scarcely  100,000  h.  p.  in  1914  the  figure  of  production  has  risen  to  380, (mki 
h.  p.  and  thus  surpasses  the  Pyrenees. 

The  great  French  regions  of  hydro-electric  power  production  clearly  show  , 
then,  the  influence  of  geographiail  factors  on  the  development  of  this  indus¬ 
try.  Their  example  also  shows  how',  when  necessity  presses,  special  means  can 
lx?  devised  to  surmount  the  natural  obstacles  and  turn  to  advantage  the  un¬ 
favorable  factors.  The  special  techniques  thus  employed  are  themselves  facts 
of  a  geographical  order,  for  they  are  adapted  to  particular  conditions  of  re¬ 
lief,  slope,  transportation.  With  the  variety  of  factors  controlling  its  exjdoi- 
tation  and  the  variety  of  solutions  allied  for  in  adaptation  to  these  factors 
the  hydro-eU*rtric  industry  is  a  giMHl  example  of  human  geography. 
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By  Krr.F:x  OfFKRm  MMKR 
I’niversity  of  Vienna 

For  centuries  the  globe  has  been  regarded  as  a  symbol  of  gcograi)hy  and 
of  scholarship  in  general.  Innumerable  pictures  and  drawings  from  ancient 
and  from  modem  times  bear  witness  to  this;  but  formerly  the  use  of  globes 
was  of  far  greater  practical  importance  than  it  is  today.  Magellan  and 
the  great  explorers  of  the  sixteenth  and  seventeenth  centuries  carried  such 
instruments  with  them  as  aids  in  finding  new  paths  through  unknown 
seas.  In  the  eighteenth  ccntur>’  the  chart,  ever  more  and  more  improved, 
began  to  take  the  place  of  the  globe,  and  no  modem  sailor  would  attempt 
to  steer  a  course  by  the  latter.  F2ven  in  schools  handier,  more  detailed  maps 
and  atlases  have  replaced  the  venerable  implement  of  our  fathers,  now  for 
the  most  part  relegated  to  the  position  of  an  ornamental  accessory  to  the 
library. 

Modem  globes  serve  merely  to  exhibit  summarily  our  knowledge  of  the 
earth’s  surface  or  of  the  starr>’  heavens;  for  them  no  claim  of  scientific  origi¬ 
nality  or  artistic  perfection  is  made.  In  the  age  of  discovery,  on  the  other 
hand,  globes  were  the  result  of  critical  reflection  and  recorded  the  succes¬ 
sive  steps  in  the  progress  of  geographical  knowledge.  Many,  especially  the 
celestial  globes  and  orreries,  are  works  of  the  highest  technical  and  artistic 
skill.  Their  history  is  a  narrow  but  interesting  chapter  in  the  history’’  of 
civilization — a.  chapter,  however,  which  has  not  l>een  written  until  our  day. 
Pioneer  work  was  done  by  Matter)  F'iorini  in  his  “Sfere  cosmografiche”*  and 
more  especially  for  Italy  in  his  “Sfere  terrestri  e  celesti.”*  Of  the  former 
publication  Siegmund  Gunther  in  1895  gave  a  short  but  substantial  ab¬ 
stract.*  The  first  ample  treatise  dealing  with  the  entire  subject,  however, 
is  the  work  of  Edward  Luther  Stevenson  now  under  review. 

We  need  not  point  to  Stevenson’s  numerous  publications  on  the  history' 
of  cartography,  more  especially  the  early  cartography  of  America,  as  testi¬ 
monies  of  his  competence;  his  new  book  in  itself  bears  witness  to  this.  Two 
magnificent  volumes  full  of  splendid  illustrations  narrate  the  history'  of 
globes  from  classical  antiquity'  down  to  O.  1800.  The  last  chapter,  de- 


*  Edward  Luther  Stevenson:  Terrestrial  and  Celestial  Globes,  Their  History  and  Construction:  Includins 
a  Consideration  of  Their  Value  as  Aids  In  the  Study  of  Geography  and  Astronomy,  a  vols.;  V'ol.  i,  xavi  and 
ri8  pp.;  Vol.  2,  zii  and  292  pp.;  maps,  ills.,  bibliogr.,  indexes.  Pubis.  Hispanic  .Soe.  0/  Amer.  So.  86.  Yale 
L’niversity  Press,  New  Haven,  ipai. 

'  Matteo  Fiorini:  Le  sfere  cosmografiche  e  specialmente  le  sfere  terrestri,  BoU.  Soe.  Geogr.  llaliaHa,  Ser. 
3.  Vol.  5,  1*93,  pp.  863-8S8,  Vol.  7.  1894.  pp.  131-132,  371-381,  331-349,  and  415-435. 

*  Idem;  Sfere  terrestri  e  celesti  di  autore  italiano  appure  fatte  o  conaer\’ate  In  Italia.  Rome,  1899. 

•  Siegmund  GDnther:  Erd-  und  Himmelsgloben,  ihre  Geschichte  und  Construction.  Nach  dem  italienischen 
Matteo  Fiorinis  frei  bearbeitet,  Leipxig,  1895. 
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v’oted  to  “The  Technic  of  Globe  Construction — Materials  and  Meth<Kl!,’’-- 
is  followed  by  a  long  and  crreful  “Bibliographical  List,”  a  serviceable  “Index 
of  Globes  and  Globe  Makers,”  and  a  general  index.  The  illustrations  are 
for  the  most  part  phototypes,  partly  after  originals  in  the  rich  collection  of 
the  Hispanic  Society  of  America. 

The  author  has  tried  to  gather  a  list  of  all  references  to  existing  old  glolx's, 
but  such  a  list  could  of  course  nev^er  be  made  abst>lutely  complete  for  indi¬ 
vidual  items.  Thus,  for  instance,  Stevenson  could  not  be  expected  to  have 
knowledge  of  certain  glolies  in  Vienna  about  many  of  which  nothing  has 
ev'er  been  published.  This  circumstance  induced  me  to  attempt  the  com¬ 
pilation  of  a  catalogue  of  such  globes  as  lay  within  my  immediate  reach. 
In  a  short  time  I  was  able  to  record  forty-five  globes  or  pairs  of  globes, 
upon  w'hich  observations  of  importance  could  be  made.  F'urthermore  1  am 
confident  that  my  list  will  be  extended  ere  long.  As  space  will  not 
|x*rmit  consideration  of  all  the  details  in  the  present  review',  the  reader 
is  referred  for  fuller  treatment  to  my  paper  submitted  to  the  X’ienna  Acad¬ 
emy  of  Science,^  quoted  in  the  present  article  as  “Alte  Globen,”  with  the 
serial  number  of  the  example  to  which  reference  is  made. 

The  following  critical  remarks  are  not  meant  in  any  way  to  be  prejudicial 
to  the  great  merits  of  Stevenson’s  work.  They  are  intended,  rather,  as  an 
aid  in  the  elucidation  of  particular  points  and  to  be  of  use,  perhaps,  in  the 
event  of  the  publication  of  a  second  edition. 

Greek,  Roman,  and  .\rab  Globes 

Figures  5  and  6  of  Stevenson’s  l‘)(K)k  (\’ol.  l,  pp.  7  and  q)  are  an  interi*st- 
ing  attempt  at  the  reconstruction  of  the  globes  of  Crates  and  of  Stralio. 
Besides  the  discussion. of  the  matter  in  the  second  edition  of  H.  Berger’s 
“(ieschichte  der  wissenschaftlichen  Erdkunde  der  Griechen”  (Leipzig,  iqo.t), 
now  the  fundamental  treatise  on  the  history  of  ancient  geography,  we  may 
refer  to  the  articles  “Globen”  by  Boll, “Kart en”  by  Kubitschek,  and  “Knites" 
by  Kroll  in  Pauly- VVissowa.* 

The  marble  celestial  globe  of  the  Famese  Atlas  in  Naples  is  not  the  only 
solid  sphere  that  has  come  down  to  us  from  antiquity  but  merely  the 
most  important  one.  It  is  somewhat  astonishing  to  find  it  illustrated  (Figs. 
7  and  8)  after  an  old  drawing  of  Passeri,  1750.  Inasmuch  as  the  statue  is 
more  important  for  its  subject  than  for  its  artistic  value,  plaster  casts  of  it 
are  rarely  found  in  archeological  museums,  but  photographs  were  sold  by 
(i.  Sommer  in  Naples;  and  a  full  description,  with  photographic  views  from 
all  sides  made  from  a  copy  in  Vienna,  has  l)een  published  by  G.  Thiele*. 


*  Eucrn  Obrrhummrr:  AJte  Globrn  in  Wirn,  Anttitrr  Ak*4.  dtr  tt'iu.  in  B'im,  Phil-hia.  KUsst.  Wnna. 
Dfc..  1912.,  pp.  S7-I09. 

*  Paul)-*  Rral-EncyclopAdic  drr  claantcht-n  AltrrtumnwiMrnachaft.  nrw  edit,  by  Cfcorg  Winowa  and  othrrt. 
Stuttcart.  1S94-,  Vol.  7.  colt.  14J7-14JO,  Vol.  10,  colt.  2145-3150  (||  S6-89  on  globn).  and  Vol.  11,  cob. 
1654-1642. 

'Georg  Thiele:  Antike  Himmeltbilder,  Berlin,  1898,  pp.  19-42  and  Pit.  Il-Vl. 
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I  liifle  tried  to  show  that  the  constellations  were  copied  from  the  glolx*  of 
Hipiwrchus.but  this  contention  was  disproved  by  BolF  and  by  Rehm.*  Boll 
believes  that  the  statue  was  made  in  the  time  of  Augustus;  in  any  case  the 
date  liefore  300  B.  C.  assigned  to  it  by  the  astronomer  Heis  (1872)  is  not 
sitisfactorily  established. 

In  addition  to  the  Famese  Atlas  there  exist  a  few  other  ancient  marble 
glolx's,  such  as  one  with  a  diameter  of  16  centimeters,®  another  with  a  diam¬ 
eter  of  31  centimeters  found  in  1866  in  the  theater  at  Athens;  and  a  frag¬ 
ment  of  a  vase  in  the  form  of  a  glolx  in  the  Berlin  Museum.*® 

Roman  fresco  from  Boscoreale  near  fV)m|X'ii,  now  in  the  MetrojX)!- 
itan  Museum  in  New  York,  exhibits  the  outlines  of  a  glolx*  with  meridians 
and  parallels  and  is  illustrated  by  Stevenson  (^Fig.  10).  The  coins  and  gems 
reproduced  in  Figures  ii  and  12  remind  us  of  the  fact  that  from  the  time 
i)f  antiquity  the  orb  has  lx*en  a  symlx)l  of  world  empire.  Demetrius  Polior- 
cetes  appears  to  have  Ixen  the  first  ruler  who  so  used  it,  but  afterwards  we 
find  it  as  a  regular  attribute  of  the  Roman  emixrors  and  of  their  supix)sed 
successors  of  the  Holy  Roman  Fmpire.  Thus  the  Reichsapfel  in  the  impe¬ 
rial  treasury  in  Vienna  with  its  intersecting  (X'ean  Ixdts  is  probably  a  sche¬ 
matic  copy  of  the  quadrijxirtite  sphere  of  Crates." 

We  have  nothing  to  add  to  the  careful  chapter  tm  the  celestial  glolx's  of 
the  .■\ral>s,  several  of  which  apjx*ar  now  for  the  first  time  in  photographic 
reprixluction.  Terrestrial  glolx's  of  the  Arabs  anti  of  the  C'hristian  Middle 
Ages  Ix'fore  the  Age  of  Discovery  are  unknown,  though  the  lx*autiful  pic¬ 
ture  by  Nicolas  d’Oresme,  1377  (Fig.  iq),  as  well  as  much  written  evi¬ 
dence,  shows  that  the  idea  of  a  spherical  earth  was  not  foreign  even  to  the 
medieval  jxritKl. 


The  Fii-rKENTH  ('knti  ry 

The  oldest  known  terrestrial  glolx*  that  has  lx“en  preserved  for  us,  and 
therefore  the  most  interesting,  is  the  Rrdapjel  of  Martin  Behaim  dating 
from  1492.  In  dealing  with  this  monument  of  unique  significance,  now  in 
the  (k*rmanic  Museum  at  Nuremberg,  Stevenson’s  dest'ription'®  was  much 

’  Fraiu  Boll-.  Brilrasr  xur  I'obrrlirfrninsiKrwhK-htr  drr  grHrchiitrhcn  .Amrologir  und  .\stri>nonii<-.  Milzmiits- 
htr.  Beyer.  \kad.  der  U'lij.  tu  Xtunehen.  BhUos-philol.  und  hisl.  Clasit,  iH<m.  VoI.  i,  pp.  77-140;  rrfcrrncr  on  pp. 
1x0  ei  144. 

Idem:  (M-org  Tliirlr.  Antike  Ilifnmrlitt>ild<*r  (rrvirwl,  Berliner  l‘liil<tl.  l\'othent(krifl,  Vwl.  19,  1890,  cols. 
1009-1017;  rrfcrrncr  in  col*,  loij  rt  J44. 

' ‘UipparclKw.*  Pauly- Wiaaowa:  Rral-«-m-ytl<>piidif,  VoI.  8,  cids.  i066-ih8j;  reference  in  col.  1674. 

*  Detctibed  by  (•aedechen*:  Der  nurmorne  Himmelsglubu*  xu  Arolaen.  (lOoingen.  |8^>4. 

'*  Reference*  by  Thiele  op.  (U.,  pp.  44  el  M4.;  and  Boll  in  Pauly-NManowa.  VoI.  7,  col.  1449.  See  alao  the  *chol- 
arly  hook  of  Boll.  'Sphaeia.*  Leipxig.  1903. 

“  For  reference*  nee  Eugen  Oberhumnu-r;  Imperialixinu'C  Da*  briti»che  Weltreich  und  die  imperialitliachen 
Maatenbildungen  fiilherer  Zeit.  Vienna.  1940.  pp.  10- 11.  Tlie  Rtatement  of  Rarl  SittI  (*Der  Adler  und  dir 
Weltkugel  all  Attribute  de«  Zeu*  in  der  griechinclien  und  romiaclien  Kun»t. ’  Jakrbmker  fdr  Claisistke Bkilidotie, 
''nppl.  14.  188$.  pp.  i-si)  that  thi*  aymbnl  tuid  already  apiirared  on  the  daric*  or  gold  »tater»  of  the  Persian 
bngs  *rein*  to  be  erroneous.  The  sphericity  of  the  tarth  was  first  reveah-d  by  (ireek  philosopher*  ami  was 
unknown  to  the  Persian*. 

'•  Dr.  Stevenson  has  described  this  globe  in  the  iiainphirt  "A  Description  of  Early  Maiw.  Original*  and  Fac¬ 
similes  (1454-1611):  Being  a  Part  of  the  Permanent  Wall  Exhibition  of  the  American  Cieographical  Society.* 
Amer.  Oogr.  Soc..  1941.  It  may  be  added  that  another  facsimile  of  this  globe  ha*  been  made  for  the  Geograph¬ 
ical  Institute  of  the  University  of  Vienna. 
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facilitated  by  the  excellent  publication  of  E.  G.  Ravenstein,  “Martin  Rc- 
haini”  (London,  1908). 

In  the  chapter  on  the  great  geographical  discoveries  wherein  Behaim’s 
globe  is  discussed  there  is  a  statement  which  we  cannot  pass  over  with¬ 
out  criticism.  The  author  attributes  possibly  too  much  weight  to  the 
opinions  of  Henry  Vignaud  concerning  the  correspondence  of  Columbus  and 
Toscanelli  (Vol.  i,  pp.  52-57).  The  critical  examination  of  the  question 
by  Hermann  Wagner'*  and  others  seems  to  me  to  be  conclusive,  though 
the  matter  is  still  one  in  which  freedom  of  opinion  must  be  conceded. 
There  cannot,  however,  be  room  for  ojnnion  in  the  statement  that 
('onstance  is  in  Switzerland  (p.  53).  To  be  sure  this  charming  old  town 
is  situated  well  on  the  southern  shore  of  the  lake  which  bears  its  name,  hut 
it  has  Ix^n  a  German  free  city  since  1192  and  was  never  a  i>art  of  the  Hel¬ 
vetian  Confederacy.  Since  1805  it  has  belonged  to  the  grand  duchy  (now 
the  republic)  of  Baden. 

The  Early  Sixteenth  Century 

The  early  sixteenth  century  was  the  classical  period  in  the  history  of 
glolxjs.  Then  it  was  that  methods  of  construction,  drawing,  and  printing 
were  developed.  The  progress  of  discovery  is  revealed  in  such  precious  dtx:- 
uments  as  the  copi^er  globe  of  I^on  (probably  before  1500),  the  first  printed 
globe  gores  by  Martin  Waldseemiiller**  (1507)  in  the  Hauslab- Liechten¬ 
stein  collection,  the  famous  Lenox  glolx?  in  New  York  (c.  1510),  the  Green 
globe  in  Paris  (c.  1515),  the  globes  of  Johann  Schbner  in  Nuremberg,  and 
others.  The  gores  known  under  the  name  of  Leemardo  da  Vinci  are  more 
interesting  by  reason  of  their  doubtful  attribution  to  that  great  genius  than 
for  their  inferior  technique  and  scanty  content.** 

The  problem  of  the  globe  in  the  collection  of  the  Prince  of  Liechtenstein 
which  Stevenson  (V'ol.  i,  p.  75)  calls  the  “mounted  Hauslab  globe,”  su^v 
post'd  to  be  a  work  of  Johann  Schoner  or  at  least  to  be  of  common  origin 
with  the  sketch  of  the  world  of  the  Nuremberg  geographer,  has  now  been 
cleared  up  by  a  fortunate  discovery.  During  my  review  of  the  Vienna  stock 
of  old  globes  I  obtained  courteous  permission  from  the  Prince  of  Liechten¬ 
stein  to  examine  the  objects  in  his  geographical  collection  preservetl  in  his 
summer  jialace  at  Vienna  together  with  the  famous  picture  gallery.  I  was 
astonished  to  find  a  pair  of  manuscript  globes,  celestial  and  terrestrial, 
equal  in  size  and  equipment.  No  one  had  hitherto  given  any  hint  that 


“  Hermann  Wagner:  Die  Rekonstruktion  der  Toacanclli-karte  vom  J.  1474.  Sachr.  CtsM,  der  U'trr.  x« 
GMinttn.  Phil.-hisl.  KUisst,  1894.  PP-  >08-312;  idem;  Toacanelli's  Brief  und  Karte  v.  J.  1474  vom  Standpunktr 
der  Geachichte  der  Kartocraphie,  AUi  X  Contr.  Inieruat,  di  Geogr.,  Koma,  rprj,  Rome,  1913,  pp.  1305-1308: 
idem;  (note  in]  Petermtnns  Mitt..  Vol.  68.  1922.  p.  135,  note  586. 

As  allusion  is  made  to  this  globe  in  the  ‘Cosmographia  intruductio*  of  1507  (critical  edition  by  K.  von 
Wieser,  Strasbourg,  1907)  srith  the  words  Totius  orbis  lypue  lam  in  solidoqnam  in  piano,  etc.  (Stevenson,  Vol. 
1,  pp.  69  s<  seq.)  1  would  assign  it  rather  to  this  date  than  to  1509  when  Waldseemilller  published  his  “Globus 
mundi.* 

■*  Besides  Stevenson’s  notes  (Vol.  l,  pp.  78  and  91)  see  my  article  “Leonardo  da  Vinci  and  the  Art  of  the 
Renaissance  in  Its  Relations  to  (>eography,“  Geogr.  Joum.,  Vol.  33.  1909,  pp.  540-569. 
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there  was  a  celestial  globe,  and  former  visitors  either  had  no  knowledge  of 
it  or  did  not  think  it  worth  examining.  No  doubt  the  terrestrial  globe  is 
the  more  interesting.  It  is  in  an  excellent  state  of  preservation;  the  draw¬ 
ing  is  clear,  distinct,  and  easily  legible.  Luksch’s  description  of  it,**  on 
which  all  the  further  notices  of  Gallois  and  others  are  based,  is  only  iiartial 
(western  hemisphere)  and  gives  but  a  general  idea.  A  g(X)d  photographic 
rei)r()duction  with  the  full  legends  is  highly  to  be  desired.*^  There  is,  in¬ 
deed,  no  signature  or  other  indication  of  the  origin  save  the  place  name 
“Rrixen”  written  in  red  ink  like  “Cermania”  and  other  more  imixirtant 
names.  The  celestial  globe  is  colored  dark  green;  the  stars  and  circles  are 
in  gold ;  the  legends  in  black  and  hence  not  easy  to  read  on  the  dark  back¬ 
ground.  The  system  of  graduation  is  that  of  the  ecliptic  with  astronomical 
longitudes  and  latitudes,  but  the  equatorial  system  is  represented  by  the 
equator,  tropics,  polar  circles,  and  colures.  Turning  the  glolxj  over  and 
over,  I  found  below  the  Tropic  of  Capricorn  and  parallel  to  the  equinoctial 
rolure  the  following  inscription:  llunc  globum  Imaginum  fieri  fecit  Nicolaus 
Leopold  Enipontanus  Canonicus  Brixinen.  in  gratiam  R”"  et  lllust”'  Prin- 
(ipis  Domini  D.  Sehastiani  Speraneij  Presulsis  Brix.  Cla.  dono  dedit  Anno 
salutis  1522.  ‘‘This  globe  of  the  constellations  was  made  by  order  of  Nicho¬ 
las  Leoix)ld  of  Innsbruck,  canon  of  Brixen,  in  honor  of  the  most  Reverend 
and  Illustrious  Prince  and  Lord  Siebastian  S^x^rantius,  the  most  eminent 
(probably  clarissimi)  Bishop  of  Brixen:  presented  A.  D.  1522.”  S^xirantius 
(Sprenzer)  was  sovereign  bishop  of  Brixen  from  1521  to  1525.  The  name  of 
the  canon  seemed  at  first  doubtful,  as  some  of  the  letters  in  the  original 
are  injured,  but  w  ith  the  aid  of  my  colleague,  the  historian  Oswald  Redlich, 
President  of  the  Vienna  Academy,  I  was  able  to  identify  the  name  in  the 
voting  list  of  Sj^erantius,  1521,  and  of  his  successor,  George  of  Austria, 
1525.  Api)arently  the  canon,  stxm  after  the  election,  took  the  opportunity 
to  court  the  favor  of  the  new  lord  in  the  ecclesiastical  principality.  Whether 
the  terrestrial  globe,  on  the  other  hand,  was  finished  before  or  after  1522 
is  still  uncertain,  though  the  picture  of  a  caravel  west  of  South  America 
would  seem  to  indicate  vague  knowledge  of  Magellan’s  ex^jedition.  The 
words  fieri  fecit  show  that  Leojxjld  was  the  originator  but  not  the  real  worker 
of  the  globes.  The  maker’s  name  rests  in  obscurity.  Schoner’s  globes, 
ix;rhai)s,  served  him  as  models. 

few  remarks  may  be  inserted  here  regarding  the  globes  connected  with 
Magellan’s  journey.  I  wonder  that  Stevenson  makes  no  mention  of  the 
excellent  monograph  of  Jean  Denuc6  bearing  on  this  subject.**  In  regard  to 
the  globe  said  to  have  been  brought  by  Magellan  to  the  Sixinish  court, 
Denuc6  (pp.  177  et  seq.),  it  is  true,  has  no  more  to  say  than  Stevenson  (Vol. 
I,  pp.  81  et  seq.).  But  on  another  controversial  matter  Denuc^’s  paper 

Lukach:  Zwei  Denkmale  alter  Kartographie.  A/i//,  K.  K.  Gtogr.  Gtsell.  >w  H’iVn.  Vd.  39,  1886,  pp. 

364-373. 

”  For  further  details  see  my  “Alte  Globen.*  No.  6. 

"Jean  Denuc4:  Kfagellan:  La  question  des  Moluques  et  la  premiere  circumnavigation  du  globe,  Mimoins 
Acad.  Royal*  dt  Btlgiqut,  Class*  des  Lettres  et  das  Sci.  Morales  et  Polit.,  Vol.  4.  Brussels,  igit* 
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throws  light.  'I'his  is  concerning  the  glolx*  gores  found  in  1884  in  Munich, 
now,  as  1  learn  front  Stevenson  (\’ol.  I,  p.  87),  in  the  New  York  Public 
Library-.  ()n  these  gores  the  sailing  route  of  Magellan  and  del  C'ano  is 
delineated  for  the  first  time.  They  were  altributCHl  by  VVieser**  and  later 
by  Henry’  Stevens,  Crntte,  (iallois,  (iunther,  and  Kretschmer,  to  Schoner 
(1523).  Harrisse  and  Nordenskiold  disputwl  this  ascription.  The  question 
was  discussed  anew  and  decitled  in  favor  of  the  former  attribution  by  Dc- 
nuce  (pp.  386  et  seq.)  whose  opinion  I  followed  in  my'  “Magellan.”*® 

It  was  a  curiously  retrograde  step  in  the  cartographic  evolution  of  the 
sixteenth  century  that,  despite  Magellan’s  journey,  the  greatest  nautical 
achie^•ement  in  history,  the  idea  of  a  broad  connection  lx.*tween  .\sia  and 
.America  and  doubt  of  the  indeix*ndent  character  of  the  New  World  could 
arise  once  more,  Kretschmer  has  ex;imined  this  circumstance  in  a  large 
way,*‘  and  Ste\enson  gives  us  further  details  about  it  from  such  glolx's  of 
the  ix^riod  as  the  gilt  glolx  in  Paris  (c.  1528),  the  Nancy  glolx*  (c.  1530), 
and  Schbner’s  and  N'oixd’s  glolx‘s  of  1533  and  1542,”  .Surely’  the 
|X“Culiar  globe  gores  of  .Monso  de  Santa  Cruz,  1542,  do  not  show  it,  nor  doi’s 
it  seem  to  lx  found  on  the  glolx  of  (iemma  Frisius,  1530,  concerning  which, 
Ixsides  the  short  original  publications  of  Walter  Ruge,  a  chapter  in  a  rei'ent 
monograjih  on  Mercator  by’  H.  .\verdunk  and  J.  MiilkT-Reinhard  may  lx 
consulted.**  This  study’,  though  in  the  Bibliographical  List  (Vol,  2,  p.  221), 
d<xs  not  apjxar  to  have  Ixxn  taken  into  consideration  by’  Ste\enson  in  his 
treatment  of  the  work  of  Mercator  (\'<»1,  I,  pp.  124-135),  otherwise  so  care¬ 
ful  and  rich  in  information.  Stevenson  is  right  in  emphasizing  (Vol.  i, 
p,  128;  \'ol,  2,  pp.  205  and  208  et  seq.)  the  technical  improvements  shown  in 
Mercator’s  gores — truncattxl  biangles  with  a  circular  polar  disc — and  in 
his  delineation  of  rhumb  lines.**  The  construction  of  the  loxcxlromic 
rhumlis,  curv’ed  on  the  globe  of  1541,  as  straight  lines  on  a  chart  comes  near 
to  corresixmding  with  Mercator’s  projection  on  his  famous  map  of  the  world 
of  I5fx).  However  w’e  cannot  go  further  and  admit  that  Mercator  was  the 
inventor  of  plane  mai>s  with  increasing  latitudes.  Two  ix)rtable  sundials 
of  the  Nuremberg  cartographer  Frhard  FItzlaub,  dating  from  1311  and 


'•  F.  R.  vim  Wii-spr;  D.t  vrr*-liollene  C«lt>bu!* drs  Johannrs  Schom-r  von  isaj,  |8  pp.,  SiltUHtsbfr.  Kaivrl. 
Akad.  de  ICisi.,  Phil.-hist.  Classe,  Vol.  117,  .-XbliandlunR  V,  Vienna.  1889. 

**  Eugen  Oberhummrr:  Ferdinand  Magellan  und  die  Bedeutung  der  enten  Erdumaeglung.  Vienna,  tgii; 
reference  on  p.  31. 

Konrad  Kretachmer:  Die  Fntderkung  .\nierikas  in  iliter  Bedeutung  fUr  die  Geachichte  des  WeUbil<l<«. 
a  vols.  (text  and  atlas).  Berlin.  189a;  reference  in  text.  pp.  408-443.  and  in  atlas,  PI.  18. 

*  See  especially  Vol.  1,  pp.  109  and  114;  and  Figs.  49.  Sob.  and  Sba. 

"  H.  Averdunk  and  J.  Mtiller-Keinliard:  Gerhard  Mercator  und  die  (ieographen  unter  seinen  Nachkonini<  n. 
Petermanns  Mul.  ErttntuntsheU  So.  iSj,  1914  (reviewed  in  the  Ceogr.  Rer.,  V’ol.  7,  1919.  PP.  199-200);  refer¬ 
ence  on  pp.  b-14.  See  also  Fernand  Van  Ortroy:  Biobibliogra|>hie  de  (iemma  Frisius,  fondateur  de  I'feole  beige 
de  gfographie,  de  son  lils  Corneille,  et  de  ses  neveux  les  Arsenius,  if  f  moires  A  tod.  Royole  de  IMtique,  Closse  des 
LeUres  et  des  Set.  Maeoles  et  Polil..  Ser.  2.  Vol.  1 1,  Fate.  2,  Brussels.  1920  (reviewed  in  Ceogr.  Rev.,  Vol.  13.  192J. 
pp.  J2S-326);  reference  on  pp.  145-tso. 

••  These  have  been  made  the  object  of  a  special  study  by  Hemwnn  Wagner  in  his  articles  ‘Cierhard  Mercator 
und  die  ersten  Loxodromen  auf  Karten,'  Aunal.  der  Uydrogr.  umd  Morit.  Ueteoroi.,  Vol.  43.  >915.  PP.  299-31  ■ 
and  343-352.  and  “Die  loxodromische  Kiirve  bei  (i.  Mercator,"  Sockr.  Oesell.  der  Il’isi  m CidMtagea.  /**»). 
Ktosse,  1917.  pp.  2S4-2(>7. 
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1513  and  descrilx*d  by  Dreckcr have  uixm  them  a  map,  which,  notwith¬ 
standing  the  small  scale,  shows  with  a  fair  degree  of  exactness  the  system 
of  increasing  latitudes  employed  by  Mercator  in  his  great  map  of  1569. 
Surely,  as  Drecker  observes,  the  idea  of  the  projection  must  be  still  older; 
it  cannot  have  been  invented  specifically  for  the  sundial  where  the  map 
and  its  projection  were  matters  of  merely  secondary  interest. 

Since  the  gores  of  Mercator’s  terrestrial  globe  first  came  to  light  in  Ghent 
in  1H68,  a  number  of  specimens  of  both  the  terrestrial  and  celestial  (1551) 
glolx*s  have  been  discovered.  In  X’ienna  I  found,  besides  the  ixiir  in  the 
National  Library  (formerly  the  k.  k.  Hofbibliothek),  a  second  pair  in  the 
convent  of  the  Dominicans  (“Alte  Globen,”  Nos.  21  and  37).“ 

The  Late  Sixteenth  Century 

The  late  sixteenth  century  is  remarkable  for  the  production  of  artistic 
glolx‘s.  The  delicate  drawing  on  De  Mongenet’s  gores  (Figs.  63  and  64) 
may  also  be  admired  in  a  copy  of  the  Italian  edition  (c.  1560)  in  the  Haus- 
lab-laechtenstein  collection  (see  “Alte  Globen,”  No.  4).  The  celestial  globe 
of  (ieorg  Roll,  of  which  Stevenson  (Vol.  i,  p.  181)  was  unable  to  get  a  de¬ 
scription,  is  not  in  the  Hofbibliothek  as  he  asserts.  Preserved  until  1891  in 
the  Im|xrial  Treasury'  (k.  k.  Schatzkammer),  it  was  removed  together 
with  other  precious  works  of  art  to  the  new  Kunsthistorische  Museum  when 
the  latter  was  opened.  This  globe,  a  very’  sumptuous  piece,  was  made  for 
the  Kmperor  Rudolf  II  (1576-1612).  Rudolf,  though  a  bad  ruler,  was 
much  interested  in  science — t)r,  rather,  in  astrology  and  alchemy — and  was 
the  patron  of  Kepler  and  Tycho  Brahe.  The  globe  bears  the  inscription: 
1584  Factum  in  Agusta  [sic]  per  Georgium  Roll;  the  date  1588  in  the  Guide¬ 
book  of  the  Museum  is  therefore  wrong.  The  equipment  and  ornamenta¬ 
tion  is  similar  to  that  of  the  Dresden  globe  (Fig.  74)  made  by  Roll  and 
Reinhard  at  Augsburg  in  1586.  The  material  is  brass,  richly  gilded,  with 
the  constellations  painted  in  enamel.  Clockwork  is  found  inside  the  celes¬ 
tial  globe  and  also,  as  it  seems,  in  the  small  terrestrial  globe  which  forms 
part  of  the  same  piece.  The  diameter  of  the  inner  border  of  the  brass 
horizon  is  thirty'  centimeters,  of  the  celestial  sphere  about  twenty  centi¬ 
meters,  and  of  the  terrestrial  sphere  less  than  nine  centimeters.  The  top 
is  not  an  armillary  sphere,  as  on  the  Dresden  globe,  but  a  female  figure 
(Crania)  with  astronomical  attributes. 

In  the  Kunsthistorische  Museum  there  are  several  other  pieces  which 
(Icserv’e  mention :  an  armillary  sphere  supported  by  a  Hercules,  in  gildetl 

*  Jo*.  Drrckrr;  Ein  Instrument,  eine  Knrte  und  eine  Schrift  des  NUrnberger  Kartographen  und  Kompast- 
iDjchera  Erhard  Etzlaub,  Annal.  der  Hydrogr.  und  Uarit.  UtUorol..  Vol.  4S.  IQI?.  PP-  217-124  and  PI.  11; 
Ernst  Hammer:  Die  Mercator-Projektion  und  Erhart  Etzlaub.  Pelermanns  UiU.,  V'ol.  63.  1917.  PP-  303-304; 
W.  Wolkenhauer:  Erhard  Etzlaubs  Reisekarte  durch  Deutschland  1501.*  Berlin.  1919.  PP.  12-13. 

•  The  "Convent  of  Adamont.  Istria*  (Stevenson.  Vol.  1,  p.  133)  should  be  "The  Convent  of  Admont.  Styria." 
In  regard  to  the  remarks  on  the  library  of  Louvain  (Vol.  i.  p.  143,  note  6$)  I  share  the  author's  apprehension 
tint  manuscript*  of  Mercator  may  have  been  destroyed  by  the  fatal  fire  of  1914.  On  the  other  hand,  as  I  am 
informed,  there  is  no  reason  for  supposing  that  any  objects  of  the  library  were  carried  away  except  for  safe¬ 
keeping. 
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brass,  the  fine  work  of  a  Viennese  goldsmith  of  the  seventeenth  ceniur\-; 
a  mathematical  instrument  with  a  small  terrestrial  globe  in  silver  gilt, 
made  for  the  Emperor  Ferdinand  III  (1637-1657);  a  glass  globe  by  J, 
Danckerts  of  Amsterdam,  showing,  though  of  course  much  exaggerated,  the 
oblate  form  of  the  earth  (circumference  on  the  equator,  59.1  cm.;  on  a 
meridian,  57  cm.).  A  similar  flattened  globe  (diameters  180  and  194  cm.)  by 
Moroncelli  (1713)  is  described  by  Stevenson  (Vol.  2,  p.  86).  Danckerts’ 
glass  ball  is  covered  on  the  inside  with  jxtper  upon  which  the  map  was  drawn 
with  a  ix;n.  The  approximate  date  may  be  inferred  from  the  names  “Nieu 
Amsterdam”  and  “Ollandia  nova”  at  the  positions  of  the  city  and  state  of 
New  York.  A  more  complete  list  of  the  globes  in  the  Kunsthistorisrhes 
Museum  may  be  found  in  “Alie  Glolx;n,”  Nos.  8-16. 

Particularly  interesting  among  these  objects  of  art  is  a  goblet  globe, 
probably  the  work  of  a  goldsmith  in  Augsburg  or  Nuremberg  during  the 
late  sixteenth  century.  It  is  supported  by  a  figure  of  Atlas  and  overtopjied 
by  a  small  armillary  sphere,  the  total  height  Ix'ing  fifty-five  centimeter^, 
and  the  diameter  of  the  ball  eighteen.  This  i)leasing  work  of  art  should  lx- 
taken  into  consideratam  in  connection  with  Stevenson’s  interesting  ac¬ 
count  (Vol.  i,  i)p.  198  el  sqq.)  of  the  artistic  style  of  globes  i)eculiar  to  soutli- 
eni  ('rt*rmany  in  the  second  half  of  the  sixteenth  century. 

W’e  cannot  dwell  here  ui)on  the  important  globes  of  Philip  Apian,  Tycho 
Brahe,  Molyneux,  and  others  but  must  confine  ourselves  to  a  few  minor 
jKjints.  .Stevenson’s  interrogation  marks  for  his  translations  of  pollici  (Vol.  1, 
p.  156)  and  of  Schuh  (\^ol.  i,  p.  158)  are  unnecessary'.  Pollice,  from  the 
Latin  pollex,  like  the  French  pouce  (properly  “thumb”),  is  a  regular  Ital¬ 
ian  word  for  “inch.”  Schuh  is  a  common  synonym  for  Fuss,  more  frequently 
used  in  popular  than  in  written  language.  The  “Dane  Skolnus”  referred 
to  on  the  Rouen  globe'  as  “Joannes  Scovus”  (Vol.  i,  p.  190),  was  in  reality 
a  Pole  from  the  little  town  of  Kolno  near  the  frontier  of  Blast  Prussia.  From 
his  native  town  he  was  called  in  Polish  2  Kolna,  “from  Kolno,”  which  was 
Ditini/ed  to  Scolttus.  He  is  said  to  have  sailed  to  Greenland  in  1476  by 
<»r<ler  of  C'hristian  I  of  Denmark,  but  this  voyage  is  somewhat  doubtful.” 

The  Diit(  11  and  Belgian  School  of  Globe  Makers  of  the  Late 
Sixteenth  and  Early  Seventeenth  Centuries 

The  late  sixteenth  century'  was  marked  by  the  heroic  struggle  for  inde- 
jxndence  of  the  Netherlands  with  Spain.  In  close  connection  with  this 
came  a  wonderful  ex^xinsion  of  Dutch  commerce,  navigation,  science,  and 
art.  The  climax  of  this  movement,  reached  about  1650  immediately  after 
the  dismemberment  of  the  Netherlands  from  the  Holy  Roman  Empire, 
was  soon  followed  by  decline  during  the  years  of  rivalry  wdth  England. 
Cromwell’s  Navigation  Act  of  1651  and  the  na\'al  wars  with  Britain,  1652- 
1654  and  1664-1667,  were  deadly  blows  aimed  against  the  Dutch  claim>  to 

Srr  KrrtAchtnrr,  op.  cit.,  p.  244;  Sophus  Kuiee:  Cieschichtc  drs  Z«italtrni  drr  Entdeckungen,  Berlin.  18S1. 

p.  222. 
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niaMcr>-  of  the  sea  which  had  been  maintained  since  the  rout  of  the  Sjxin- 
ish  Armada  in  1588.  During  the  period  when  Amsterdam  w  as  the  com- 
niorcial  and  financial  center  of  Euro^ie  the  Netherlands  had  acquired  from 
the  Portuguese  inheritance  (Portugal  was  united  with  Spain  from  1580  to 
1640)  their  immense  colonial  empire  in  the  East  Indies,  in  South  Africa, 
and  in  both  Americas.  Bold  Dutch  seamen  had  drawn  the  first  outlines  of 
the  fifth  continent,  called  “New  Holland”  until  in  the  nineteenth  century 
the  name  was  replaced  by  “Australia,”  reminiscent  of  the  mythical  “Terra 
Australis”  of  older  maps. 

It  is  no  wonder  that  the  Dutch  ix;riod  of  world  commerce  gave  a  mighty 
inqtetus  to  the  study  of  geography.  The  great  tradition  of  Mercator  and 
Orteliiis  incited  Dutch  map  makers — Jan  jansson,  William  and  Jan  Blaeu, 
and  others — to  the  compilation  of  atlases  which  even  to  the  present  day 
have  been  excelled  by  none  in  size,  completeness,  and  magnificence.**  A 
fundamental  treatise  on  general  gtH)grai)hy  by  Benihard  V'^arenius  was  pub- 
lishe<l  in  .Amsterdam  in  1650  and  was  later  re-edited  by  .Sir  Isaac  Newton. 
Leyden  lx*came  the  birthplace  of  historical  geography  with  the  publica¬ 
tion  <»f  the  work  of  Philii)p  riuverius,  who,  like  Varenius,  had  emigrated 
from  (rtTmany.  The  Netherlands  also  held  a  prominent  place  in  the  con¬ 
struction  of  globes.  We  nwd  merely  refer  to  Stevenson’s  luminous  descrip¬ 
tion  of  the  works  of  Van  Dingren,  the  Hondius  and  Blaeus,  the  Valks  and 
others,  already  i)artially  familiar  to  us  through  the  author’s  re]>roduction 
of  Hondius’  Map  of  the  World,  1907,  and  through  his  monograph  on  Willem 
janszoon  Blaeu,  1914.  We  may  lie  jx^rmitted,  however,  to  make  a  few  addi¬ 
tional  remarks. 

The  date,  1592,  of  the  Hondius  glolx;  in  Nureml'terg  (\A)1.  2,  p.  4)  of  which 
Stevenson  is  in  doubt,  is  confirmed  by  Johannes  M tiller*®  in  a  list  in  which 
there  are  also  mentioned  several  glolx's  which  seem  to  have  escaixxl  the 
attention  of  our  author,  especially  a  large  set  of  Blaeu  and  Doppclmayr 
(PP.  75-78). 

The  dedication  on  the  Hondius  globe  of  1600  (Vol.  2,  p.  8),  clarissimis 
.  .  .  sapientme  .  .  .  officinis  Academiae  Lugdunensis  Batavorum  et  Frattc- 
veriensis  is  translated  “of  the  Academy  of  Leiden  and  of  Frankfurt.”  Now 
Frankfurt,  though  always  an  important  commercial  town  and  even  a  polit¬ 
ical  center  in  the  old  German  Flmpire,  scarcely  played  an  important  part 
in  the  intellectual  life  of  Germany  Ix^fore  Goethe  was  bom  there.  The  pres¬ 
ent  excellent  university  at  Frankfurt  is  of  quite  recent  date.  The  Academy 
in  question  is  that  of  Franeker,  now  a  quiet  little  town  in  the  Dutch  prov¬ 
ince  of  Friesland,  but  once  the  seat  of  a  prosperous  university  founded  in 
1585  and  dissolved  by  Napoleon  I  in  1811.  The  Latin  form  of  the  name  is 
Franechera,  Franequera,  or  the  like.  In  this  connection  we  may  rectify  the 


’•Compare  W.  Redmond  Cross:  Dutch  Cartographers  of  the  Seventeenth  Century,  Geogr.  Ref.,  Vol.  6, 
1918.  pp.  66-70. 

”  See  Johannes  MUlIer:  Kataing  der  historisch-geographischen  Ausstellung  des  16.  Deutschen  Geographen- 
tages  su  NUmberg,  Nuremberg.  1907,  No.  395. 
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apixirently  inexact  reading  on  the  celestial  globe  of  Jan  Jansson  (Wil.  2, 
p.  67)  which  seems  to  have  caused  the  translator  some  trouble.  Splmera 
.  .  .  Adriani  Metii  Walheseos  apud  Frunequeranos  Professoris  .  .  .  ob- 
servationibus,  etc.,  means  “by  the  observations  of  Adrian  Metius,  professor 
of  mathematics  at  the  University  of  Franeker.”*® 

A  pair  of  Blaeu’s  globes  of  1640  (diameter,  67  cm.)  are  in  the  Liechten¬ 
stein  collection;  another  in  the  National  Library  at  Vienna  (see  “.\he 
(ilolxfn,”  Nos.  7  and  20).  There  are  also  Blaeu’s  globes  of  1599  (diameter, 
34  cm.)  and  Valk’s  globes  of  1707  (diameter,  39  cm.)  in  the  latter  institu¬ 
tion  {ibid.,  Nos.  22  and  23). 

In  Figures  140  and  141  Stevenson  gives  a  reprrnluction  of  the  terrestrial 
and  celestial  globe  gores  by  Joannes  Oterschadem  from  the  originals  in  the 
collection  of  the  Hispanic  Sexriety  of  America.  I  found  the  same  gores  in 
the  Liechtenstein  collection  (“Alte  Globen,”  No.  5).  There  is  no  reference 
in  Stevenson’s  text,  but  in  any  case  the  date,  “ca.  1675”  given  by  him  for 
the  gores  is  untenable.  The  fact  that  the  character  and  writing  would  serm 
to  show  that  they  must  be  older  is  confirmexl  by  the  dedication  to  Vrbano 
San^elasio  Episcopo  Commingiensi,  whose  coat  of  arms  is  seen  on  the  celes¬ 
tial  glol)e.  Uomminges,  the  name  of  which  is  derived  from  the  Gallic  trilx* 
of  Convenae,  is  a  district  in  Gascony  once  a  bishopric  and  now  in  the 
deparUment  of  Haute  Garonne.  The  reign  of  Urban  de  St.  Gelais  extended 
from  1570  to  1613.**  By  inadvertence  the  second  gore  in  the  lower  part  of 
the  terrestrial  globe  is  tumexl  upside  down  in  both  the  New  York  and  the 
\’ienna  copies  so  that  the  western  part  of  North  America  comes  into  the 
southern  hemisphere.  Nothing  further  is  known  about  the  author,  Oter- 
schaden,  a  Belgian.** 

Globe  Making  in  Eastern  Asia 

word  must  be  said  on  globe  making  in  Eastern  .^sia.  Stevenson  (\'ol. 
2,  pp.  128  et  sqq.)  gives  a  good  description,  with  illustrations,  of  the  much 

**  At  this  point  somr  other  slight  mistakes  in  the  translation  of  Latin  texts  may  be  corrected.  The  inscrip- 
tion  on  the  Plancius  globe  (V’ol.  2,  pp.  47  el  seg.),  NoucUros  dotnil  volubUes  libeUas  matnelis  rirlule  in/ecloi.  can 
scarcely  be  rendered  by  'loose  leaves  .  .  .  under  the  electrical  influence.*  LibeUa  (diminutive  of  libra,  not 
from  liber)  means  usually  ‘water  level'  but  here,  obviously,  the  magnetic  needle.  The  title  of  V’alk's  globe 
(\’ol.  2,  p.  148),  Cosmollieore  (i.  e.  ‘representation  of  the  world’),  is  misprinted  Cosmolkerium  in  Stevenson's 
translation.  Malik.  .SetUleri  CaUogr:  Autusl.  means,  of  course,  ‘Mattheus  Seutter,  engraver  in  AugsbiirK  * 
not  ‘renowned  engraver"  (Vol.  2,  p.  15s). 

"  Gallia  Christiana.  Paris.  1870.  Vol.  i,  col.  1108. 

Conrad  Eubel:  Hierarchia  catholics  inedii  aeid,  Regensburg.  1910-14.  Vol.  j.  p.  19J. 

**  Among  the  gigantic  globes  of  the  late  seventeenth  century  there  are  in  Vienna  three  pairs  by  Coronrili 
(diameter,  no  cm.),  taro  in  the  National  Library,  and  one  in  the  University  Library  (‘Alte  Globen."  Nos.  18. 
19.  and  28).  A  Moroncelli  celestial  globe  of  1713  (diameter,  $0  cm.)  is  in  private  possession  in  Vienna  (i6if.. 
No.  39).  On  other  globes  of  the  eighteenth  and  early  nineteenth  centuries,  especially  the  monumental  archi¬ 
tectonic  globes  on  the  buildings  of  the  National  Library  and  of  the  Bundesvermessungsamt  (formerb  k.  u.  k. 
militkrgeographisches  Institut)  see  the  same  list.  Nos.  26  and  36.  Particularly  interesting  is  a  pair  of  copi>rr 
globes  (diameter,  31  cm.)  with  very  complete  armature,  which  1  found  in  the  Library  of  the  "Scbottensiitt,' 
or  convent  of  the  (originally)  Scotch  Congregation  of  the  Benedictine  monks  (ibid..  No.  38).  The  engraving. 
Iiarticulaiiy  of  the  constellations,  is  of  remarkable  elegance  and  beauty.  The  celestial  globe  is  signed  .ialkore 
l.eonardo  Reisih  Alfajo.  Anno  ifot.  .Algojo  means  from  .Algku*  (or  Allgiiu).  the  valley  of  the  (Her  in  the  Bavs 
rian  Alps  between  the  Lake  of  Constance  and  the  River  Lech,  well  known  for  its  cattle  breeding.  The  author 
seems  to  be  identical  with  the  maker  of  an  orrery  mentioned  in  Jdcher's  ‘Allgemeine  Gelehrtenlexicon.*  Sup¬ 
plement  VI,  pp.  1740  St  feg. 
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(liH'usst'd  instruments  in  Peking  dating  from  the  Mongol  and  Jesuit  ixjriods. 
The  Mongol  instruments  are  exclusively  astronomical:  they  cannot  be 
regardt'd  otherwist*,  since  nol^xly  in  C'hina  at  the  time  knew  the  spherical 
form  of  the  earth.  Among  the  instruments  of  the  Jesuit  N’erbiest  we  find 
several  armillary  spheres  and  a  celestial,  but  no  terrestrial,  glolx‘.  After 
the  Boxer  rebellion  a  very  fine  sixcimen  of  a  terrestrial  glolx,  however, 
was  found  in  a  curiosity  shop  in  Peking  by  Mr.  A.  Rosthom,  former  .Austro- 
Hungarian  minister  in  Peking  and  Teheran.  It  probably  came  from  the 
Iinixrial  {Xilace  and  is  now  deposited  in  the  Hofburg  in  X’ienna  (see  “.Alte 
tiloben,”  No.  45).  The  ball  is  of  silver,  has  a  diameter  of  22  centimeters,  and 
revolves  in  two  directions  around  a  vertical  and  around  a  horizontal  axis. 
The  ix'destal  is  of  carvetl  w<K)d  of  typical  C'hinese  workmanship.  The  glolx* 
is  covered  with  numerous  ('hinese  legends  and  with  a  graduation  of  ten 
degrees.  Continents  and  islands  are  shown  in  colored  enamel.  The  draw¬ 
ing  indicates  that  the  globe  was  made  after  the  journey  of  .Abel  Tasman,  but 
Ix'fore  C(K)k’s  voyages,  that  is  Ixtween  1650  and  1770.  The  references  to 
the  literature  on  Chinese  globes  and  instruments  can  lx  completed  from 
Cordier’s  “Bibliotheca  Sinica”**  and  from  the  works  of  Matteo  Ricci,  the 
founder  of  the  Jesuit  mission  in  China,  1582-1610.  .After  the  recover>'  of 
the  original  manuscripts  a  monumental  edition  of  Ricci’s  works  was  pre- 
iwred  in  his  birthplace,  Macerata.®^  Here  we  read  in  his  “Commentarj” 
(pp.  23  and  515  et  seq!),  a  descriiuion  of  astronomical  instruments  of  the 
Mongol  period  in  Nanking,  similar  but  somewhat  sujxTior  to  those  of  Pe¬ 
king.  There  is,  of  courst*,  no  trace  of  a  terrestrial  globe.  .A  high  mandarin, 
I.ingozuon,  however,  was  much  interesteil  in  map  making,  and,  having 
Ixen  instructed  by  Ricci  in  Western  science,  made,  as  Ricci  tells  us  (p.  5()6), 
a  terrestrial  and  a  celestial  glolx*,  “assai  Ixlli.”  This  is  the  only  exiimple 
from  ('hina,  besides  the  X’ienna  sjxcimen,  of  which  1  have  positive  knowl¬ 
edge. 

•Another  work  of  the  same  ix‘ri<Hl  from  Japan  has  Ixen  made  known  to 
IIS.  Stevenson  strangely  seems  to  have  overl<H)ked  a  notice  in  S.  C'.iinther’s 
“Krd-  und  Himmelsglolxn”  (p.  85,  note  3)  of  a  ixijxr  by  ().  Heeren*^  (men¬ 
tioned,  however,  in  the  Bibliography).  The  glolx*  there  descrilx*d  and  re- 
(iroduced  in  an  insufficient  photograph  is  not  mounted  but  is  printeil  in 
four  gores  each  of  which  corresixmds  to  ninety  degrees  of  longitude.  It  is 
doubtful  whether  it  would  be  jxissible  to  mount  them  sjitisfactorily  on  a 
Ixill.  Several  copies  are  known:  I  siiw  one  in  the  Museum  fiir  \’6lkerkunde 
in  Ixipzig  and  have  been  informed  that  there  is  another  in  Hamburg.  The 
drawing  shows  no  relation  to  the  Chinese  glolx  in  X’ienna  and  probably 

**  Henri  Cnrdier;  Bibliotheca  Sinira:  Uictionnaire  bibliographiiiue  lies  ouvrages  relatifs  i  t'empire  chiiiois. 
t  voU..  Paris,  1004-08;  reference  in  Vol.  2.  cols.  1440  rt  sqq  I  am  informed  that  a  supplement  of  this  fundamental 
aork  is  at  present  in  press. 

**  Operr  storiche  del  P.  Matteo  Rk-ci,  S.  I.,  eilite  a  cura  del  comitato  per  Ir  onoranse  nasionali,  con  pro- 
I’-gonteni,  note  e  tavole.  dal  P.  Pietro  Tacchi  Venturi.  S.  1.:  Vol.  i.  I  commentarj  della  Cina;  Vol.  2.  letters 
alalia  Cina  (1580-1610).  Marcerata,  igii-ij- 

*0.  Heeren:  Eine  japanische  Erdkugel,  Mill.  Heulstk.  Gtsell.  fur  S'alur-  und  I'olkfrkundr  llslasirns  (in 
Tokyol.  V'ol.  I.  1873-76.  No.  2.  pp.  o-iJ- 
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reveals  Dutch  influence,  as  the  Dutch  alone  at  the  period  maintained  com¬ 
mercial  relations  with  Japan  albeit  on  a  ver>’  limited  scale.  The  numerous 
legends,  which  are  translated  by  Heercn,  end  with  the  date  corresponding 
to  A.  D.  1670  and  give  the  name  of  the  author  as  Tasu-i-san-tetsu.  The 
name  is  preceded  by  the  following  noteworthy  legend:  “My  fatherland  is  a 
fine  country,  for  people  of  other  countries  come  hither  and  tell  the  condi¬ 
tion  of  those  lands.  On  the  basis  of  such  reports  and  of  the  books  ‘San-Sai- 
su-e'  and  ‘  To-shio-hen,’  which  I  have  read  and  thought  over,  I  have  con- 
stnicted  this  globe  whereon  all  countries  are  sho^Ti.  ‘Until  now  the  earth 
was  considered  as  flat,  why  didst  thou  make  her  round?’  they  asked  me. 
I  answered:  ‘In  “To-shio-hen”  it  is  written,  the  earth  is  round  like  a  ball, 
therefore  I  made  and  pictured  her  thus.’” 


GEOGRAPHIC  PROVINCES  OF  ANGOLA 

AN  OUTLINE  BASED  ON  RECENT  SOURCES* 


By  D.  S.  Whittlesey 

University  of  Chicago 
Note  on  the  Sources 

No  part  of  Africa  has  Ix'cn  so  neglected  by  writers  in  English  as  Angola. 
This  is  natural,  since  the  colony  alwav’s  has  been  Portuguese  except  for  a 
short  period  of  Dutch  rule  and  since  the  inhabited  sections  are  separated 
from  British  holdings  by  great  stretches  of  unknown  and  difficult  “hunger 
countiA’.*  Thus  Colonel  Statham’s  venture  into  this  field  with  “Through 
Angola,  a  Coming  Colony”  is  a  novelty.  Interested  in  hunting  big  game, 
the  greater  part  of  his  book  covers  personal  experiences  in  his  pursuit  of 
the  antelope;  as  regards  geographic  and  economic  problems  it  is  chiefly 
useful  for  what  can  be  read  between  the  lines.  .Some  of  the  illustrations 
depict  geographical  conditions  excellently. 

Two  recent  ex|)editions,  headed  by  Count  Rrffian-Chabot  and  Professor 
Taruffi  respectively,  had  scientific  objectives — ^ihe  former  general  explora¬ 
tion,  the  latter  a  study  of  agricultural  possibilities  with  a  view  to  Italian 
immigration.  P3ach  expedition  confined  itself  to  a  single  section  of  the 
<'ol()ny  and  made  careful  oliservations.  Those  of  the  h'rench  mission  are 
objective  in  tone;  the  Italian  expedition  has  been  written  up  somewhat 
in  the  vein  of  propaganda  for  settlers. 

Marquardsen’s  monograph  on  Angola  is  also  based  on  perstmal  observa¬ 
tion  in  pjirt.  But  in  addition  it  incorporates  all  the  information  available 
in  literature  at  the  time  of  publicaticm  and  is  an  all-round  serious  geographic 
study.  It  liears  evidence  of  the  painstaking  care  and  thoroughness  with 
which  C»erman  scientists  generally  are  accredited  and  likewise  evidence  of 
the  complementary  undiscriminating  acceptance  of  sources  at  their  face 
value.  In  spite  of  faults,  however,  this  is  by  all  odds  the  best  study  of  Angola 
in  any  language.  There  is  a  large-scale  map  (i :  2,000,000)  for  relief,  drainage, 
places,  transportation,  and  political  sulxlivisions,  in  addition  to  useful 
sketch  maps. 

*J.  C.  B.  Statham;  Through  Angola,  a  Coining  Colony,  xvi  and  388  pp.;  maps,  ills.,  bibliogr.,  index. 
William  Blackwood  and  Sons,  Edinburgh  and  London,  1933. 

Jacques  de  Rohan-Chabot:  Notes  sur  TAngola  (Mission  Rohan-Chabot).  Ills.  La  Ciographu,  Vol.  js. 
1931,  pp.  1-16. 

G.  Grimaud:  Principaux  rfsultats  scientihques  obtenus  par  la  mission  (Mission  Rohan-Chabot).  Ibid., 
pp.  l7-3b. 

Dino  Taruffi:  L'Altipiano  di  BenguelU  (Angola)  ed  il  suo  awenire  agricolo.  48  pp.;  maps,  ills.  Rtlationi 
t  ’nonopafu  apario-coloniali  So.  8.  1st.  Agric.  Coloniale  Italiano,  Florence.  1916. 

Hugo  Marquardsen:  Angola,  viii  and  134  pp.;  maps,  diagrs.,  ills.,  index.  Dietrich  Reimer  (Ernst  Vohsen), 
Berlin,  1930. 
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The  Country  As  a  Whole 

Most  of  the  interior  of  Angola  is  inaccurately  mapix*cl,  and  there  are  whole 
districts  scattered  throughout  the  Colony  which  are  almost  unknown  to 
the  outside  world.  In  fact,  exact  infomiatitm  alxmt  any  pjirt  of  .Angola 
is  confined  to  the  few  routes  of  communication  white  men  can  use.  The 
general  condititins  noted  in  these  narrow  strii^s  may,  however,  lx  inferred 
to  exist  for  a  varying  distance  to  either  side. 


RkI-IEK 

Relief  dominates  life  conditions  throughout  the  region  (Fig.  l).  A  lowland 
varying  in  width  from  20  to  200  kilometers  (12  to  120  miles)  Ixirders  the 
sea.  This  is  liacked  by  abruptly  rising  crystalline  mountain  ranges  which 
mark  the  western  edge  of  the  extensive  plateau  of  South  .Mrica.  From  these 
ancient  mountains  in  latitude  aliout  13®  S.  a  watershed  of  younger  rocks 
projects  irregularly  eastward,  like  a  long  low-pitched  nxif.  The  area  in 
which  the  north-south-trending  crystalline  ridge  intersects  the  east-wc“st- 
trending  watershed  is  the  highest  land  in  .Angola — the  plateau  of  Benguella. 
ixaks  of  which  rise  to  26(X)  meters  (8000  feet).  To  north  and  to  south  lie 
rugged  plateaus  of  somewhat  lower  elevation,  separated  from  each  other 
by  valle>’s  of  streams  flowing  to  the  .■\tlantic  which  have  cut  through  them 
anti  the  crystalline  ramp;irt.  Kastward  the  mountainous  plateaus  give  way 
to  hill  or  rolling  country,  which  in  tuni  dest'ends  to  the  flat  or  gently  undulat¬ 
ing  exixinses  where  affluents  of  the  Ziunixzi  and  the  Congo  take  their  rise. 

Climate 

.\long  the  aiast  the  mean  temperature  is  low  for  the  latitude  Ixcause  of 
the  cool  (xean  current,  and  on  the  higher  plateaus  because  of  elevation;  in 
the  lower  interior  plateaus  continental  influences  result  in  greater  annual 
range  than  either  in  the  highlands  or  on  the  coast.  .-Vniong  ol>served  stations 
there  is  a  variation  during  the  year  of  3°  C.  at  Malange,  on  the  highland 
liack  of  Ixianda,  and  of  12°  C.  at  Kuringkuru,  on  the  margin  of  the  Kalahari 
IX*sert — the  stations  showing  resjxctively  least  and  greatest  mean  annual 
ranges.  Daily  range  on  the  highland  is  greater  than  annual  range,  amounting 
to  30®  C.  in  some  places  during  the  dry  season.  The  mean  temperature 
tends  to  increase  from  the  coast  inland,  although  the  high  relief  gives  rise 
to  abrupt  changes  instead  of  gradual  transition.  .-Mong  the  coast  there  is 
a  gradual  increase  from  south  to  north.  In  the  interior,  contrary  to  expecta¬ 
tion,  temperature  increases  from  north  to  south,  appjirently  Ixcause  of 
winds  from  the  heated  lands  to  the  southeast.  No  frost  data  are  available, 
although  the  mean  minimum  temixratures  indicate  that  it  may  occur  on 
the  highlands  in  the  dry  season.  Travelers  corroUirate  this  evidence  by 
asserting  that  frost  apjxars  every  winter  in  the  plateau  of  the  south.  The 
lowest  temperature  ever  rejxirted  is — 4.8®  C.  (on  the  Huilla  plateau). 

The  rainy  season  lasts  generally  from  (Xtolxr  to  May,  although  in  the 
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nioistcr  sections  (the  plateaus  of  U)anda  and  Benguella  and  the  C'ongo 
drainage  Iwsin)  the  rains  may  l)egin  in  September.  In  most  places  there  is 
a  marked  let-up  of  rain  at  alx>ut  the  turn  of  the  year;  the  maximum  which 
follows  generally  is  more  pronounced  than  that  which  precedes.  The 
amount  of  the  annual  rainfall  varies  widely,  but  since  it  is* nowhere  great, 
considering  the  high  temperature  and  consequent  rapid  evaporation, 
drought  is  the  condition  to  Ik*  feared  rather  than  fl(x)ds.  Nevertheless,  the 
rain  sometimes  falls  in  unpleasantly  large  quantities,  particularly  on  the 
highlands  and  the  interior  plains,  where  thunderstorms  are  much  more 
common  than  along  the  coast.  Over  most  of  the  plateau  the  mean  annual 
rainfall  is  between  looo  and  1500  millimeters,  with  a  decrease  towards  the 
south.  Decrease  from  north  to  south  along  the  coastal  strip  is  illustraterl 
by  la)anda,  296  millimeters,  and  Mossamedes,  22  millimeters. 

Relative  humidity  varies  greatly  from  place  to  place.  Along  the  coast 
and  in  the  Congo  basin  it  is  high  the  year  round  (from  70  to  86  per  cent). 
In  the  highlands  of  I^)anda  and  Benguella  the  average  for  the  year  is  alx)ut 
the  siime,  but  the  range  lies  Iwtween  65  per  cent  in  the  dry  months  and  88 
|x*r  cent  in  the  period  of  rains.  In  the  highlands  back  of  Mossamedes  the 
air  is  much  drier,  relative  humidity  ranging  from  32  to  66  per  cent.  \ 
siK*cial  peculiarity  of  the  Angolan  climate  is  the  fog  which,  throughout  the 
dry  season,  rises  alx)ut  9  A.  vi.  and  swathes  the  whole  region.  So  characteris¬ 
tic  is  this  fog  that  its  name,  “cacimbo,”  is  used  by  the  settlers  to  denote 
the  dr\’ season. 

The  coastal  zone  is  fanned  by  an  almost  steady  sea  breeze.  Inland  the 
winds  are  more  variable.  In  the  wet  season  easterly  winds  bring  a  consider¬ 
able  part  of  the  rainfall  to  the  interior.  In  the  dry  season  air  moves  out 
from  the  interior  of  the  continent,  and  in  most  of  inland  .\ngola  easterly 
winds  are  more  frequent  than  any  others.  At  all  seasons  such  west¬ 
erly  winds  as  blow  move  from  cool  (Kean  to  hot  land  and  therefore  tend 
to  lx;  dry. 

Hydrography 

Reference  has  already  lK*en  made  to  the  east-west-trending  watershed, 
one  of  the  main  divides  of  the  continent,  whence  streams  make  their  way 
in  all  directions.  The  streams  fluctuate  greatly  in  volume  because  of  the 
seasonal  character  of  the  rainfall.  In  the  drought  the  smaller  streams  all 
along  the  coast,  and  all  those  south  of  Benguella,  lose  themselves  in  their 
sandy  Ijeds.  Some  of  the  waters  flowing  from  the  watershed  to  south  and 
to  north  join  forc^  to  cut  their  way  by  rapids  through  the  cr>'stalline 
front  of  the  continental  escarpment  and  so  to  the  Atlantic.  The  rest,  after 
a  tumultuous  start  amongjthe  rugged  highlands,  meander  sluggishly  through 
wide  marshy  valleys  across  the  interior  plain  and  finally  combine  into  three 
sx’stems — the  ('ongo  to  the  northeast,  the  Zamlx'zi  to  the  east,  and  the  Ixisin 
drainage  of  the  Etosha  Salt  Pan  to  the  southeast.  During  the  rains  all 
the  .'\ngolan  feeders  to  these  three  drainage  sv’stems  fl<xxl  their  shallow 
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Fic.  I — Relief  map  of  Angola  (acale  1:13,000,000)  with  intet  showing  geographical  provinces. 


valleys  for  miles  on  either  side  of  the  channel ;  with  the  drought  they  gradu¬ 
ally  shrink,  leaving  lagoons  and  marshes  as  outliers. 

The  several  natural  resources  of  the  region  are  so  varied  and  so  dependent 
on  the  differences  in  relief  and  in  climate  that  they  can  be  best  considered 
province  by  province.* 

>  That  is  geographical  province:  the  suggested  division  is  derived  from  a  study  of  the  works  under  dis¬ 
cussion  but  is  not  outlined  by  sny  of  them. 
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Geographical  Provinces 

The  political  boundaries  of  the  Portuguese  colony  of  Angola  fall  within 
/ones  of  geographical  transition.  Consequently,  while  they  do  not  mark 
exact  limits  of  a  geographic  region,  they  do  coincide  roughly  with  the  outlines 
of  a  distinct  unit  which  might  be  named  the  Angolan  Region  (Fig.  i). 
.\bout  the  periphery  of  this  unified  area  are  three  provinces  which  overlap 
the  political  boundary  but  which,  because  of  transitional  environment  and 
sparse  population  (in  the  case  of  the  second  and  third),  serve  excellently 
as  natural  boundaries.  These  are  the  Congo  Border  Province,  Upper  Zam- 
bezia,  and  the  Kalahari  Desert  Margin.  The  Angolan  Region  thus  circum¬ 
scribed  comprises,  in  addition  to  the  three  marginal  zones,  three  nuclear 
provinces — the  coast  and  hinterland  of  Loanda  to  the  north,  the  coast  and 
hinterland  of  Mossamedes  to  the  south,  and  the  coast  and  hinterland  of 
Benguella  in  the  center.  Each  of  these  is  separated  from  its  neighbor  by  a 
zone  of  meager  resources  and  sparse  population  and  communicates  with 
the  others  chiefly  by  way  of  the  coasting  route. 

Benguella 

The  core  of  the  region  is  the  province  of  Benguella.  Its  coastal  pl.iin 
is  more  healthful  than  that  of  Dianda  and  richer  than  that  of  Mossiimedes; 
its  highland  embraces  more  than  45,000  of  the  78,000  square  kilometers 
estimated  to  be  fit  for  settlement  by  Europeans  in  the  colony  as  a  whole, 
and  the  actively  projected  railroad  into  Katanga  traverses  the  heart  of 
the  province. 

The  Coast  Land  of  Benguella 

The  coastal  belt  of  the  province  of  Benguella  is  narrow  even  for  South 
.\frica,  Ijeing  only  20  kilometers  wide  back  of  Catumbella.  Although  the 
land  rises  in  a  series  of  low  terraces,  semi-aridity  and  iX)rous  soil  confine 
the  population  to  the  irrigable  valley’s  of  the  streams.  North  of  Novo 
Redondo  to  the  Cuanza  mouth  the  stretch  of  sandy  waste  is  wider,  streams 
are  few  and  small,  and  the  country  is  almost  unknown.  South  of  the 
('aporolo  River  the  numerous  streams  are  deeply  incised  into  the  high, 
steep  coastal  front,  leaving  no  room  for  irrigation.  This  section  of  the  coast 
is  accounted  the  most  worthless  in  Angola.  Both  these  barren  stretches 
are  devoid  of  harbors.  The  combination  of  repellent  conditions  isolates  the 
intervening  string  of  settlements  from  other  coastal  towns. 

Benguella,  on  an  exposed  harbor  at  the  mouth  of  a  little  stream,  is  the 
ancient  economic  and  political  metropolis  of  the  province.  Like  most  of  the 
coast  towns  it  is  cooled  by  the  sea  breezes,  and  its  rainfall  is  slight  enough 
to  favor  European  occupation.  The  town  is  built  of  stone,  with  balconied 
houses  set  along  wide  avenues,  each  residence  in  its  own  high-walled  slave 
compound.  The  population  is  fed  by  gardens  in  the  valley  of  the  stream 
back  of  the  villages.  In  spite  of  these  favoring  conditions  the  place  is  reputed 
very’  unhealthful,  probably  because  of  the  collection  of  filth  in  the  stagnant 
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waters  of  the  river.  The  slight  efforts  at  s;initation  already  made  have 
imi)rovcd  matters,  and  there  is  every  reason  to  supjxjse  that  further  sanitary 
measures  would  render  the  place  as  healthful  as  any  along  that  stretch  of 
coast.  While  it  still  retains  its  ix>sition  as  administrative  center,  Benguella 
has  lost  its  commercial  activities  to  lx)bito.  l^)bito  Bay,  like  all  the  other 
gtMKi  harlx)rs  along  this  coast,  is  formed  by  a  spit  of  sand  laid  down  by  the 
northward-flowing  ocean  current,  which  picks  up  its  material  from  the 
flixjdtxi  stream  mouths.  Since  there  are  almost  no  winds  from  the  northeast, 
the  protection  afforderl  by  the  low  tongue  of  land  is  ^x^rfect.  In  spite  of 
the  excellence  of  the  harlx>r,  Ix)bito  Bay  was  unused  until  the  railroad  was 
constructed.  Kven  now  power,  light,  hxxl,  and  water  must  Ixj  brought 
eight  miles  from  the  Catumlx^lla  River.  The  railroad  was  begun  in  1903, 
and  thus  far  the  village  is  confined  to  the  sand  spit,  the  natural  site  for 
wharves  and  warehouses.  It  is  breezy  and  free  from  mosquitoes;  but  spaiH' 
is  limited,  and  it  is  sup|X)seil  that  residences  finally  will  be  erected  on  the 
mainland,  which  rises  abruptly  as  a  low,  hilly  ridge  of  yellow  limestone. 

The  whole  coastal  zone  is  underlain  by  limestone,  marl,  and  sandstone 
of  Cretaceous  age,  reaching  an  elevation  of  too  meters  along  its  inner  margin. 
It  bears  some  sc'rub  but  so  sparsely  as  to  appear  bare  from  the  sea  except 
along  stream  lines,  which  suppt)rt  a  luxuriant  flora  including  palms. 

The  Benguella  I’pland 

Behind  the  narrow’  coastal  plain  rises  the  cry’stalline  zone  in  a  series  of 
mighty  steps,  in  all  more  than  200  kilometers  wide.  The  valley's  are  cut 
deeply  into  the  face  of  the  lower  escarpment  and  are  concealed  by  dense 
tropical  vegetation.  The  gorge  traversed  by  the  Benguella  Railway  has  a 
gradient  of  700  feet  in  six  miles,  a  part  of  which  the  railroad  climbs  by  use 
of  rack  and  pinion.  The  terrace  to  which  access  is  thus  gainetl  is  desolate, 
with  outcropping  Ixjulders  and  granite  domes.  The  vegetation  consists  of 
a  sprinkling  of  dust-covered  baobabs,  acacias,  and  agaves.  The  higher 
terraces  are  progressively  moister;  scrub  gives  way  to  mixed  park  and 
grassland,  which  support  animal  and  bird  life;  and  there  are  some  experi¬ 
mental  farms.  The  upper  terraces  are  so  wide  as  to  give  the  impression  of 
plateau,  but  the  crest  of  the  cry'stallines  lies  Ix'hind  them  in  a  series  of 
ranges  chiefly  of  granite  anej  quartzite.  Moco,  in  the  Elongo  Range,  is 
2620  meters  above  sea  level  and  is  the  highest  point  in  Angola;  many  other 
fx'aks  exceed  2000  meters.  But  the  general  level  on  either  side  of  the  crest 
ranges  lies  at  1200  to  1700  meters. 

East  of  the  high  ranges  extends  the  true  plateau.  This  is  the  center  of 
population  for  the  whole  province,  both  native  and  European.  Between  the 
crest  ranges  and  the  Cuanza  River  it  is  hilly;  and  on  slopes  occur  rocky 
outcrops,  chiefly  crystalline.  The  better  soils  lie  on  the  sedimentaries  w'hich 
cover  the  crystallines  over  most  of  the  area.  Both  in  this  section  and  on  the 
terraces  west  of  the  crest  line  the  soil  is  ptxir  in  lime  and  nitrogen  but  rich 
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ill  jHitash.  rhc  higher  mountain  suiijxtrt  a  iiKKleralfly  dense  stand 

111  trees,  almost  unbroken  on  the  west  sIojk-s.  The  lt*ss  rugged  land  is  likely 
to  lie  car|X*ted  with  coarse  grasses  intersiK'rserl  with  (K'casional  iwtches  of 
siruh,  particularly  in  sheltered  valley's.  .Such  trees  as  exist  rarely  overtop 
fifteen  meters,  and  they  cast  but  a  slight  shadow  with  their  thin  leaves. 
The  trunks  are  so  cr(K)ked  and  branches  are  so  numerous  that  they  make 
jMMir  luml)er.  There  is  no  underbrush,  and  the  vegetation  nowhere  forms 
a  formidable  Iwrrier  to  communication.  The  chief  olwtacles  to  movement 
are  the  countlt'ss  streams  which  take  source  in  the  highland.  During  the 
rainy  st'ason  they’  form  impiissiible  torrents,  and  in  the  drought  only  the 
smallest  dry  up,  while  the  others  retract  to  the  lowest  part  of  their  wide 
ri<K)d  plains,  leaving  mutldy  lag<K)ns  and  treacherous  marsht*s.  There  is 
not  a  jxived  rtiad  on  the  plateau,  and  few  bridges  have  Ix'en  built. 

The  climate  of  the  plateau  is  wholly  suitable  to  Kuropeans,  at  least  in 
the  districts  centering  on  Bailundo,  Huamlx),  and  Caconda.  Nevertheless, 
it  does  not  appear  to  Ik?  as  salubrious  as  has  comnnmly  lK?en  Ixdieved. 
Fever  occurs  everywhere;  although,  except  for  black-water  fever,  it  is  rarely 
fatal.  F'urojwans  generally'  suffer  w’ith  rheumatism,  but  this  may  be  due  to 
wretched  living  conditions.  In  the  dry  season  there  is  a  daily'  range  of 
letnfHTature  amounting  to  30“  C.  at  the  maximum,  which  occasions  a  g(KKl 
deal  of  throat  and  lung  disiiffection.  The  tsetse  fly,  however,  is  al)sent: 
hence  sleeping  sickness  is  unknown. 

In  the  several  districts  on  the  highland  trade  is  the  all-engrossing  occupa¬ 
tion,  engaged  in  by  nearly  all  the  whites  and  by  two-thirds  of  the  native 
men.  RublxT  from  the  district  east  of  the  Cuchi  River  has  lK?en  the  principal 
item  in  the  trade.  Most  of  the  FTirojieans  are  Portuguese.  Their  houses 
may  lx‘  of  adolx?  but  are  more  usually  of  mud-plastered  |X)les  w’ith  a  thatch 
or  iron  r(K)f.  The  settlers  feel  themselves  to  lie  economic  exiles  and  work 
only  to  accumulate  enough  funds  to  return  to  the  mother  country.  They’ 
neglect  the  agricultural  possibilities  in  legumes,  cereals  (other  than  wheat), 
tolxicco,  and  F-uropean  vegetables  and  fruits.  Nearly'  all  have  patches  of 
wheat  and  yams.  The  wheat,  planted  in  February,  is  their  staple  IcxkI; 
the  yams  are  converted  into  spirits.  Until  the  trade  was  prohibited  by  law 
in  1911  liquor  was  a  principal  medium  of  exchange  in  dealings  with  the 
natives.  Indications  point  to  illicit  but  persistent  use  since  that  date.  The 
natives  plant  a  little  maize,  sorghum,  beans,  manioc,  yams,  and  tobacco; 
hut  they  disdain  irrigation,  and  p(X)r  methods  of  cultivation  combined  with 
the  erratic  rainfall  often  result  in  partial  crop  failure.  After  two  or  three 
years’  cultivation  a  field  is  alxindoned  as  exhausted.  The  only  serious 
e\lK*riments  in  agriculture  are  those  of  the  mission  stations  and  of  com¬ 
panies  chartered  for  exploiting  the  country.  Experiments  thus  far  made 
indicate  that  holdings  should  comprise  at  least  12,000  acres,  that  the  heavy 
work  should  be  performed  by  tractors,  and  that  tuberous  crops  should  be 
the  mainstay — with  some  cereals,  which  generally  are  less  dependable. 
Lick  of  lalxir  is  a  grave  pmblem,  as  it  is  for  .Angola  as  a  whole.  Whilst 
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abuses  exist  of  course,  the  native  is  now  well  taken  care  of  by  the  law,  i  lie 
ordinances  of  1921  p)ermitting  no  compulsory  labor  for  agricultural  or  other 
work  except  in  the  case  of  public  works  under  sfiecial  conditions. 

Animal  husbandry  has  been  practiced  scarcely  at  all  by  whites  and  little 
by  natives.  Previous  to  an  epidemic  of  rinderp>est  some  decades  ago  native 
cattle  were  not  uncommon ;  but  now  it  is  hard  to  buy  an  ox,  and  the  pria* 
is  two  or  three  times  the  old  figure.  Even  the  districts  which  were  spared, 
as  Bailundo,  neglected  their  cattle  business  for  the  rubber  trade.  Imjxiried 
cattle  do  not  survive  lung  disease  unless  inoculated.  Horses  and  mules 
from  Europe  are  rapidly  taken  off,  but  Cape  breeds  do  better,  h'or  his  own 
use  every  native  keeps  pioultry’  and  p>erhaps  goats,  sheep,  or  hogs.  Yet  there 
are  possibilities  for  a  ranching  industty  on  the  plateau,  and  live  stock  are 
in  demand  in  the  Katanga  mining  region.* 

Except  for  the  demand  for  cattle  in  southern  Kiitanga  there  is  no  outside 
market  for  farm  pnxluce  Ix'cause  of  high  cost  of  transportation.  Only 
those  commodities  which  are  valuable  and  compact  can  be  marketed  profit¬ 
ably  at  Benguella  or  I><jbito.  Of  these,  rubl)er  from  the  interior  is  the  chief, 
and  for  it  the  highlanders  are  middlemen.  Wax,  salt,  j>earls,  and  cloth  are 
minor  articles  of  commerce.  The  media  of  exchange  are  spirits,  weapons, 
munitions,  Ijeads,  and  in  dry  years  provisions.  Occasional  local  traders  jitin 
caravans  en  route  to  eastern  Angola  and  the  Belgian  Congo,  where  they  get 
rubber  and  contract  labor  for  the  plantations  of  Sao  Thome.  Conditions 
under  which  this  contract  lalx)r  s>-stem  operated  were  long  unsatisfact(>r> 
but  have  been  ameliorated  in  late  years.* 

Loanda 

The  province  of  Ixianda,  comprising  the  long  stretch  of  populated  coast 
between  the  C'ongo  and  Cuanza  Rivers  and  the  highlands  on  either  side  of 
the  latter  stream’s  lower  course,  is  older,  l>etter  known,  and  further  devel- 
oiX“d  than  the  Benguella  province.  Nevertheless,  the  coast  land  is  wanner 
and  moister  and  the  highland  is  lower  and  smaller  than  are  those  of  Ben¬ 
guella.  The  area  of  plateau  fit  for  Euro|)ean  occupation  includes  some  21  ,(kk) 
square  kilometers,  but  probably  most  of  it  is  unsuited  to  pemianent  settle¬ 
ment. 

The  Loanda  Coast  Land 

As  elsewhere  along  the  Angolan  coast,  a  strip  of  sedimentary  material 
laps  over  the  crystalline  core  of  the  continent.  In  this  province  limestone 
predominates,  var>ing  from  brick  red  in  the  north  to  yellow  and  white 
farther  south.  Here  and  there  rise  hills  of  granite,  locally  called  “pillars,” 
which  serve  as  guides  for  mariners.  Those  at  Ambriz,  Musserra,  and  north 
of  the  Lifune  River  are  the  most  notable.  The  coast  rises  abruptly  to 

:A.  B.  Hutcheon:  Report  on  the  Economic  Conditiont  in  Angola  (Portuguese  West  Africa),  Dept.  o( 
Ov-erseas  Trade.  London,  1923,  p.  10. 

•See  “Sun  Thom#  and  Principe,*  Handbooks  Prepared  Under  the  Diretlion  of  the  Historual  Section  of  the 
Foreign  OJice,  No.  lip,  London,  1920. 
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twenty  or  thirty  meters,  then  stretches  for  a  breadth  of  too  to  150  kilo¬ 
meters  as  a  strongly  undulating  plain.  Toward  the  landward  margin  the 
relief  takes  the  fonn  of  parallel  ridges  of  limestone,  sandstone,  and  conglom¬ 
erate.  For  the  most  part  this  is  desolate  country.  Near  the  Congo  there  is 
jvirk  land,  but  both  grass  and  trees  thin  out  to  the  southward.  The  raffia 
palm  does  not  grow  south  of  .Ambrizette;  the  cashew  extends  to  the  Cuanza 
River.  Baobab  is  the  commonest  of  the  trees  along  this  whole  section  of 
roast  and  occurs  in  clumps,  at  least  in  the  north.  In  the  southern  section 
ararias,  euphorbias,  and  agaves  replace  the  moisture-loving  plants.  The 
strip  adjacent  to  the  highland  has  somewhat  denser  vegetation.  FUkhI 
plains  of  streams  fonn  oases  of  brilliant  green  in  this  waste  of  yellow  and 
drab.  Here  sugar  cane  is  grown,  and  little  distilleries  dot  the  streams. 

The  jiort  towns  are  fed  by  near-by  oases.  For  example,  the  Bengo, 
kilometers  from  I^)anda,  furnishes  that  city  with  vegetables  and  fruits 
and  even  with  hay  for  the  draft  animals.  Timber  for  construction  and  nut- 
Ix'aring  trees  grow  in  these  stream  valle>-s.  On  the  islands  before  I^)anda 
the  C(x:o  palm  thrives.  In  the  last  few  years  the  world-wide  search  for 
petroleum  has  included  Angola,  and  various  points  along  the  plateau  foreland 
are  lieing  pros{x*cted. 

The  Cuanz.a  River  is  responsible  for  a  combination  of  conditions  which 
favor  commerce.  This  stream,  the  largest  in  the  Colony  (exclusive  of  the 
Congo),  is  master  of  a  great  watershed  comprising  much  of  the  rainy  high¬ 
land.  A  thousand  miles  from  its  mouth  it  is  100  meters  across  in  the  dry 
st'ason.  Navigability  is  interrupted  in  the  middle  course  by  a  series  of  falls 
which  make  this  district  one  of  the  most  picturesque  in  Africa.  From 
Hondo  the  river  is  again  navigable  to  the  sea,  a  distance  of  200  kilometers. 

.■\l)art  from  the  Congo,  this  is  the  only  stream  of  Angola  that  directly 
opens  up  a  part  of  the  interior,  for  from  Dondo  the  highlands  on  both  sides 
of  the  river  can  be  reached  by  trail.  Livingstone  reported  that  in  1854  ten 
or  twelve  great  rowboats  passed  daily.  In  1866  steam  navigation  was  intro¬ 
duced,  and  by  the  early  seventies  the  trade  in  palm  oil  and  nuts,  coffee, 
groundnuts,  and  other  products  was  flourishing.  Dondo,  head  of  navigation, 
still  remains  a  center  of  some  importance,  although  it  is  sheltered  from  the 
breeze  and  is  fever-stricken,  and  the  railroad  has  diverted  part  of  its  business. 

I.oanda,  the  port  for  the  Cuanza  trade,  profited  greatly  from  its  p<isition 
near  the  mouth  of  the  stre.am.  The  town,  pitched  on  the  protected  harlior 
fonned  by  detritus  brought  down  by  the  annual  floods  of  the  Cuanza,  was 
the  first  imjjortant  European  settlement  in  Angola.  I^oanda  is  divided  into 
a  lower,  or  commercial,  toAMi,  which  consists  of  a  strand  on  which  are 

built  sho|)s  and  houses,  hotels,  theater,  and  railroad  station;  and  an  upper  ^ 

town  where  are  the  government  offices,  residences,  and  on  the  highest  crag  | 

the  ancient  fort.  The  temperature  is  rather  low  for  the  latitude  and  the 
town  is  exposed  to  the  fresh  sea  breezes  which  blow  with  considerable  veloc¬ 
ity  all  year  round.  Precipitation  is  not  great,  and  thunderstorms  are  rare. 

Native  limestone  is  used  for  buildings,  many  of  which  are  very  ancient. 


i' 


i22 


THK  (iIXM.RAI'HK  AI.  KKVIIAV 


Lime  for  the  mortar  is  made  from  mussel  shells.  The  irrigated  plantations 
of  the  Bengo  furnish  the  LkkI,  the  stream  itself  supplies  the  water,  and  silt 
is  evaporated  from  sea  water  at  ('acoaco.  I>oanda  is  the  seat  of  adminis¬ 
tration  for  the  ('olony,  a  dignity  dest'ended  from  the  days  when  it  was  the 
chief  commercial  center  as  well.  .Although  there  are  trails  to  the  interirtr 
from  the  settk*ments  of  .Ambrizette  and  .Ambriz  and  although  the  Cuanza 
River  still  is  used  to  reach  the  small  upland  settlements  south  of  th.it 
stream,  the  wiKid-buniing  1-oanda  Riiilway  is  now  the  chief  route  to  the 
highland. 

TiIK  LoaNDA  rPl.AND 

As  elsewhere  in  the  Colony  the  western  Inirder  of  the  highland  is  of 
ciA’stalline  structure,  in  this  section  chiefly  of  gneiss,  granite,  and  slaty 
quartzite.  In  the  hills  of  Cazengo  and  (rt)lungo  .Alto  the  average  elevation 
is  a  little  more  than  300  meters,  although  individual  peaks  rise  higher. 
Farther  inland  the  rise  continues  stepwise  to  alxmt  700  meters  in  the 
\’icinity  of  Ndala  Tando.  In  this  district  siindstones,  congUimerates,  and 
shales  overlie  the  cr\’stallines  in  places  and  give  rise  to  more  ojjen  and  less 
rugged  country.  There  are  some  out-croj)s  of  ci^’stallines  as  far  inland  as 
Duque  de  Hragan^a.  Kiist  of  the  i6th  meridian  siindstones  pri'dominate. 
and  the  plateau  culmiiiiites  in  the  Tala  Mugongo,  a  plateau  at  alxiut  the 
l(xx)-meter  level.  It  rises  so  sharply  from  the  west  as  to  simulate  moun¬ 
tains.  Because  of  the  rise  to  the  continental  plateau  by  rather  low  stejis 
and  the  nuxlerate  elevation  of  even  the  higher  levels,  the  I-oanda  upland 
is  more  accessible  than  others  in  .Angola. 

The  inner  margin  of  the  ciuistal  zone  and  the  outer  margin  of  the  crystal¬ 
line  liand,  jx*rhajis  KX)  kilometers  in  total  width,  lx?ar  plants  transitional 
from  dry  scrub  to  magnificent  tropiciil  forest  which  clothes  the  west  fiiink 
of  the  highland  over  a  strip  fx)  kilometers  wide.  .Among  the  pnxlucts  of 
the  forest  are  piilm  nuts  and  oil,  native  coffee,  k^qxik,  gums,  monkey  bread, 
and  wax  (from  hollow  trees).  .All  tht'se  grow  wild.  In  addition  there  are 
coffee  plantations  half  a  century  old,  sugar  cane  along  the  streams,  and. 
by  way  of  novelties,  rublx'r  and  cacao.  The  latter  is  irrigated  in  the  dry 
season,  and  the  nocturnal  fogs  are  relieil  iqxm  to  provide  additional  moisture. 
This  C'azengo  district  is* the  Ix^t  devekqxxl  in  the  Colony. 

The  inner  highland  is  co\ere<I  in  places  with  s;ivana  and  elsewhere  with 
xerophytic  scrub.  .Along  the  western  margin  the  grassland  is  broken  with 
only  an  cx'casional  liaoliab.  Farther  east  (alx)Ut  Malange)  scrub  predom¬ 
inates.  The  rolling  plain  is  cut  with  streamlets  which  rarely  fail  entirely, 
and  all  the  requisites  of  gixxl  cattle  country  seem  to  lx*  present.  AI)st*nce 
of  animals  is  said  to  lx*  due  to  rinderix*st ;  but  the  s^xirsity  of  the  population 
is  less  easy  to  explain. 

•All  the  way  from  Ixxinda  along  the  railroiid  line  are  traces  of  aliandoned 
native  villages,  whose  inhabitants  have  gone  to  the  interior.  Some  say 
that  these  people  have  fletl  sleeping  sickness,  others  aver  that  they  have 
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followwl  the  retreating  trade  in  extractive  comni<Klities.  On  the  highland 
there  are  manifest  signs  of  decay.  Ndala  Tando,  the  largest  center,  has 
more  than  a  hundred  houses,  but  several  are  vacant,  .\mbaca,  earlier  a 
flourishing  village,  consists  now  only  of  the  government  station  and  houses 
for  the  officials.  It  has  an  evil  reputation  for  fever,  and  this  may  have 
decimated  the  population.  Malange,  present  terminus  of  the  railroad,  is 
typical  of  the  inland  towns  of  recent  origin.  The  station  and  the  official 
offices,  residences,  and  Ixirracks  face  each  other  across  a  little  square  from 
which  runs  a  street  of  shops  and  stores,  flanked  by  a  cluster  of  huts.  Close 
l)eyond  lies  the  jungle.  Just  what  development  is  expected  in  the  highland 
does  not  appear.  Gold  has  l)een  found  75  kilometers  north  of  .■Xmbaca. 
Iron  works  have  succumljed  to  competition  of  imported  iron  g<H)ds.  Prob¬ 
ably  the  district  around  Malange  is  Ux)  low  to  permit  jx'imanent  Kuropean 
settlements. 

It  is  possible  to  cross  the  less  elevated  country  along  the  Cuanza  and  so 
to  reach  the  Benguella  highland;  but  this  is  rarely  done,  as  the  population 
is  very’  sparse  and  the  country  almost  unknown.  All  of  the  Cuanza  area 
has  l)een  ravaged  by  sleeping  sickness,  which  first  broke  out  in  1870  and 
only  recently  has  al)ated.  But  this  district  south  of  the  river  probably 
never  was  so  densely  settled  as  the  highlands  to  north  and  to  south.  It  is 
distinctly  less  favorable  to  human  (X'cupation  on  account  of  climate  and 
vegetation.  Probably  wild  animal  life  is  more  plentiful  and  varied  than 
elsewhere  in  .Angola,  a  fact  which  sparse  population  would  go  far  toward 
explaining. 

Mossamedes 

Whereas  northern  Angola  was  oi^ened  to  KurofK’an  settlement  in  the 
sixteenth  century  and  central  .Angola  in  the  seventeenth,  the  southern 
province  received  its  first  permanent  white  population  in  the  nineteenth. 
The  geographical  province  of  Mossamedes  comprises  the  coast  south  of  the 
15th  parallel  and  the  highlands  lx?hind.  Of  the  upland,  only  some  12,000 
square  kilometers  are  thought  to  be  fit  for  permanent  white  occupation. 

The  Mossamedes  Coast  Land 

The  coastal  zone  is  sharply  set  off  from  the  Benguella  coast  by  steeply 
rising  cliffs  of  basalt  and  by  an  utterly  desolate  hinterland.  Near  Mossii- 
medes  the  flat  coast  reapfjears  with  its  limestones,  sandstones,  and  conglom¬ 
erates  of  Cretaceous  and  Tertiary  age.  But  the  lx?d  rcKk  stands  out  only 
here  and  there  through  the  sand  dunes.  Twenty  to  fifty  kilometers  from 
the  coast  gneiss  outcrops  appear,  first  as  individual  mesas  a  few  meters 
high,  farther  inland  as  hills  standing  200-300  meters  alK)ve  the  gently 
ascending  sand  plain.  The  foothills  of  the  plateau  lie  150-200  kilometers 
from  the  sea.  The  coastal  district  is  reputed  a  health  resort  and  alone  of 
lowland  sections  of  Angola  is  indubitably  fit  for  European  settlement. 
Nevertheless,  environmental  conditions  combine  to  retard  its  development. 
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I'hr  plateau  rises  shan>ly,  giving  the  appearance  from  l)elow  of  a  towering; 
mountain  wall  with  occasional  l)astions.  Hence  access  to  the  interior  is 
more  difficult  than  in  the  provinces  to  the  north.  The  coast  land  is  a 
flesert  where  two  years  may  elapse  l^etween  rains.  Flowers  and  grassi^- 
spring  up  briefly  after  the  rare  showers,  but  only  along  the  inner  margin 
of  the  f>lain  is  there  ix-nnanent  vegetation — a  few  little  shrubs.  There  are 
no  natural  oases.  1'he  C'unene  is  the  only  |X'rmanent  stream  Ijetween 
Rcnguella  and  the  Orange  River,  but  a  Iwr  with  heav>'  breakers  across  its 
mouth  and  falls  a  few  kilometers  ujistream  render  it  useless  for  navigation. 
.XppiTKich  to  the  coast  from  the  sea  is  less  favorable  than  in  the  more  north¬ 
erly  sections.  Tiger  Ray,  related  to  the  Cunene  as  are  Ix)bito  to  the  Catuni- 
U'lla  and  Ix)anda  to  the  Cuanza,  is  wide  of  mouth  and  so  large  that  the 
north  part  is  like  a  sea.  Furthermore,  its  hinterland  is  worthless  for  trade. 
'I'here  are  two  n«dsteads  which  offer  some  protection — Porto  .Alexandre 
and  Mossamedes,  and  each  is  near  a  stream  which  is  being  utilized  for 
irrigation.  These  harlK)rs  are  no  better  than  that  of  Renguella,  but  Mossii- 
medes  is  the  recognized  ix)rt  of  the  province  and  has  been  made  the  terminus 
of  a  railroad.  Agriculture  is  restricted  to  the  lower  courses  of  two  streams 
near  Mossamedes  and  the  Coroca  farther  south.  Besides  supplying  the  few 
white  settlements  with  food,  the  plantations  of  these  irrigated  districts 
grow  sugar  and  cotton. 

The  c(X)l  (X^an  off  this  shore  alx)unds  in  fexxi  fish  which  are  caught  in 
considerable  numlx?rs,  dried,  and  sent  to  Sao  Thom^  and  to  the  Congo 
Rasin.  In  recent  years  Norwegian  whalers  have  frequented  the  coast. 

The  Mossamedes  Upland 

'I'he  true  highland  of  Mossamedes  is  separated  from  the  Renguella  upland 
by  a  great  knot  of  cr>'stalline  mountains  from  which  radiate  four  range's. 
The  two  which  reach  southward  are  prolonged  by  the  continuous  Chella 
on  the  west  and  by  several  groups  of  peaks  on  the  east.  This  little  district 
l)etween  13°  30'  E.  and  14“  E.  is  the  highland.  The  Chella  rises  to  a  mean 
elevation  of  800  meters  above  the  a)astal  zone  and  50  meters  above  the 
interior  plateau.  It  is  unbroached  in  its  northern  half  except  by  small 
gorges;  to  the  south  it  is  somewhat  lower,  but  even  the  Cunene  has  cut 
through  it  only  an  impassable  gorge.*  .At  its  base  the  seasonal  streams  create 
marshes,  and  fever  alx)unds.  The  foothills  are  covered  with  bunch  grass, 
bushes,  and  a  few  lxiolxd)s.  The  higher  slopes,  in  a  strip  some  20  kilometers 
wide,  are  densely  forested  with  acacias,  mopane,  baobab,  and  mimosii. 
Close  undergrowth  makes  passage  difficult  except  along  trails.  The  toy 
railroad  which  crosses  the  desert  from  Mossamedes  is  surveyed  to  swing 
round  the  north  end  of  the  range  in  ascending  to  the  plateau,  but  this  most 
difficult  section  has  not  been  constructed. 

The  whole  of  the  small  plateau  is  rocky  with  outcrops  of  granite,  schist, 

*  Compare  F.  E.  Kanthack:  Notes  on  the  Kunene  River,  Southern  Angola,  Gtofr.  J(mrn.,\o\.  57,  1921, 
pp.  3*1-336. 
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and  mica  schist,  but  thus  far  agriculture  is  limited  by  the  market  rather  than 
by  unfavorable  environment.  The  two  seasons,  general  in  Angola,  are 
(‘si)et'ially  well  marked  in  this  part.  The  rains  lx;gin  with  occasional  showers 
in  Octol)er,  increasing  to  daily  storms  during  November,  but  subsiding 
M»mewhat  in  December.  Commencing  in  January  is  the  ix*riod  of  “great 
rains,”  with  a  maximum  in  February  and  March,  after  which  the  showers 
abate  until  the  end  of  April,  when  they  cease.  Southwest  winds  are  asstj- 
ciated  with  the  rain.  From  May  to  July  there  is  a  diurnal  range  of  20-30°  C., 
reaching  0°  C.  or  lower  at  night.  Planting  is  done  at  the  end  of  the  great 
rains,  the  crops  growing  during  the  less  wann  season.  Wheat,  tobiicco,  and 
\ams  do  well.  Coffee  and  maize  thrive  in  the  lower  sections.  Cane  is  grown, 
but  both  frost  and  drought  are  hazards.  In  1903  coffee,  cane,  Ixinanas, 
and  guava  were  frozen,  although  European  fruits  did  not  suffer.  Before 
the  outbreak  of  the  rinderpest  the  natives  had  many  cattle  and  lived 
largely  on  meat  and  milk;  since  the  destruction  of  their  mainstay  more 
attention  has  been  paid  to  tillage.  Europeans  have  likewise  suffered  in  this 
respect,  the  country  as  a  whole  languishing  with  the  decline  in  the  cattle 
trade. 

The  white  population  of  the  highland  is  made  up  of  mainland  Portuguest*, 
Madeira  Portuguese,  and  B<x‘rs.  Altogether  there  are  only  a  few  hundred, 
of  which  100  families  are  Boers.  The  chief  business  of  the  Boers  is  hunting, 
and  they  havT  nearly  destroyed  the  wild  animal  life  which  within  fifty  years 
abounded  in  all  the  less  settled  districts,  not  only  of  the  highland  proper, 
but  also  of  the  great  plain  to  the  eastward.  Since  the  streams  are  not 
navigable,  goods  must  be  hauled  overland,  and  this  work  also  the  Boers  do, 
using  their  heavy  wagons.  In  their  chief  settlement  their  dwellings,  half  an 
hour  apart,  are  built  in  the  Transvaal  style  of  architecture.  'I'he  other 
\illages,  settled  by  Portuguese  or  by  lx)th  Portuguese  and  Bcxrs,  var\' 
greatly  in  size  and  pretentions. 


The  Peripheral  Provinces 
The  Desert  Mar(;i\ 

In  the  extreme  south  and  southeast  of  the  Colony  desert  prevails.  Similar 
conditions  continue  beyond  the  political  boundary.  Between  the  Cunene 
and  the  Cubango  (Okavango)  the  land  is  a  sand  flat,  underlain  by  recent 
sandstones  and  limestones.  In  this  section  the  rainfall  is  small.  The  streams 
lose  themselves  in  their  permeable  beds  during  the  dry  season.  From 
January  to  May  the  whole  country  is  flooded  at  irregular  intervals,  re¬ 
ceiving  water  not  only  from  the  Etosha  drainage  basin  but  also  from  the 
Cubango  and  the  Cunene,  which  empty  a  part  of  their  sunflus  into  the 
thirsty  sink.  The  plain  is  covered  with  thorn  which  is  almost  impenetrable 
in  places.  Fan  palm  is  a  characteristic  feature  of  the  landscaix*.  \  very 
scanty  population  ekes  out  a  wreti'hed  living. 
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l  l’I’KK  ZaMHKZIA 

Tilt*  nmniry  watcml  l»y  the  euslern  tributaries  of  the  Zanil)e/i  is  little 
known.  lake  the  districts  of  the  middle  Cunene  (Huinlx*  and  Cassinga)  it 
is  Hat  and  sttndy  with  sluggish  streams  meandering  through  wide  marshy 
valleys.  Their  tributaries  merge  during  the  rains,  and  the  larger  streams 
lx*come  incredibly  wide  at  that  st'ason.  For  example  the  Cuando  at  its 
confluence  with  the  ('ubia  (l6®  S.)  is  six  to  eight  kilometers  in  width.  But 
for  750  kilometers  it  has  a  gradient  of  only  half  a  millimeter  in  the  meter. 
Streams  not  more  than  to  meters  wide  are  spanned  in  places  with  rude 
native  bridges ;  others  are  cros.sed  by  Ixiats  or  fords.  The  population  dejxmds 
uix)n  cattle  and  is  nomadic. 


Tuk  CoNtK)  Bordkk 

Kxtreme  northeastern  .Angola  Jies  in  the  drainage  of  the  Kassai,  one  of 
the  major  tributaries  of  the  Congo,  and  Ix'longs  projx'rly  to  the  geographical 
region  of  the  C'ongo.  The  |)arallel  valleys  set  in  close  rank  indicate  greater 
rainfall  than  occurs  elsewhere  in  the  Colony,  and  those  which  are  not  stony 
or  marshy  are  filled  with  a  thick  forest  of  tall  trees  and  lianas.  The  inter¬ 
stream  spaces  are  covered  with  savana,  step|x?,  or  ver>-  dr>'  scrub.  Discovery 
«)f  the  diatmmd  fields  of  Lunda,  adjacent  to  the  Kassai  fields  of  the  Belgian 
C'ongo,  has  stimulatetl  interest  in  this  section.* 

The  plateau  in  the  north  of  the  C'olony  is  a  part  of  the  highland  through 
which  the  C'ongo  taki‘s  its  final  plunge  to  the  sea.  The  eastern  three- 
quarters  of  it  is  a  plateau  Ixistxl  on  sitndstone,  shale,  and  limestone,  which 
reacht*s  its  maximum  elevation  at  alx>ut  1000  meters  in  Zomlx).  The  whole 
upland  is  deeply  dissected,  and  dense  forest  fills  the  valleys,  while  the 
upland  is  grass-a)vered.  From  the  sedimentary  highland,  descent  to  the 
coast  is  made  over  a  series  of  cr>'stalline  steps,  but  this  section  is  almost 
unknown  Ixx'ause  the  streams  are  not  navigable  and  the  slopes  are  heavily 
forester!. 

.Although  early  rx'cupied,  this  district  has  not  prospered.  It  has  been 
calletl  the  step<  hild  of  the  Portuguese  Empire.  Supposed  to  lx?  rich  in 
minerals,  it  has  profited  little  from  them:  the  cop|x*r  cannot  l)e  marketed, 
vhe  gold  is  brought  out  by  natives  who  refuse  to  divulge  its  source,  and 
|x?troleum  has  lx*en  sought  only  recently.  The  natives  keep  numerous 
small  animals  and  poultry,  but  cattle  are  precluded  by  the  tsetse.  The 
climate  forbids  the  establishment  of  pennanent  European  settlements. 
The  outlet  of  the  district  lies  across  the  difficult  country  to  Ambrizette  and 
Ambriz,  where  there  are  no  satisfactory  harlx)rs.  In  short,  the  problems 
and  pt>ssibilities  of  this  district  are  similar  to  those  of  the  Belgian  Congo 
which  it  adjoins. 


*  Tkt  African  It'orlJ.  Twentieth  Annual  Niimhrr,  I9i2-I02j,  pp-  X8-89. 


NEW  RAINFALL  MAPS  OF  BRAZIL 


By  Mark  Jefferson 
State  Normal  College,  Ypsilanti 

Cieographers  and  meteorologists  have  much  interest  in  the  distriliution  of 
Brazilian  rainfall — and  little  knowledge  of  it. 

The  current  maps  are  liased  on  X’oss’s'  map  of  i<)07,  which  made  use  of 
data  from  74  oltservation  stations.  Henrique  Morize  *  has  just  published  a 
new  map,  using  340  stations  and  of  course  showing  great  progre.ss.  But  it 
must  l)e  rememl)ered  that  Brazil  is  of  alxuit  the  size  of  the  I'nited  States,  and 
j.  B.  Kincer’s  admirable  rainfall  map  of  the  I’nited  States  of  1917  has  46(K) 
stations  fH,*hind  it.  We  have  still  very  scanty  data  for  the  rainfall  of  Brazil. 

Morize’s  C'ontribctiox 

However,  for  the  very  interesting  region  of  northeastern  Brazil — east  of 
the  43rd  meridian  and  north  of  Bahia — the  offices  of  Defense  against 
Drought  (Inspectoria  de  Obras  crmtra  as  Seccas)  put  in  our  hands  through 
this  work  the  result  of  230  rainfall  stations;  also  there  is  a  considerable  in¬ 
crease  of  regular  meteorological  stations  throughout  the  country.  The 
anti-drought  of)servations  have  the  further  advantage  of  lK*ing  fairly  con- 
tennx)raneous,  falling  mostly  in  the  peruxl  1912  1919,  which  enormously 
increases  their  value.  The  rainfall  of  any  place  varies  so  much  from  |)entad 
to  pentad  that  it  is  t)ut  of  the  question  to  try  to  ascertain  its  relation  to  the 
rainfall  of  some  other  locality  if  we  have  not  contemporaneous  records — the 
differences  due  to  lack  of  corrt'sfxmdence  in  time  often  completely  masking 
the  differences  that  lielong  to  the  environment.  \  collection  of  long  re«)rds 
of  rainfall  scattered  throughout  a  century  would  therefore  have  nothing  like 
the  value  of  records  made  simultaneously  for  a  much  shorter  perknl  of  years. 
Dr.  Morize’s  map  is  l)ased  almost  ever>’where  on  five  or  six  years  of  recent 
observations.  This  map  is  here  repnxluced  (Fig.  1)  l)eside  X’oss’s  map 
(Kig.  2).  Inspection  at  once  shows  the  improvement  of  the  lines,  remov¬ 
ing  that  extreme  smoothness  that  represents  the  simplicity  of  ignorance  in 
the  earlier  map.  The  broad  features  of  Brazilian  rainfall  are  supposed  to  re¬ 
sult  from  northeast  trades  in  the  north  and  southeast  trades  in  the  south. 
The  doldrum  zone  lietween  them  shifts  10®  or  12°  north  of  the  equator  in 
July  and  south  as  far  as  the  equator  in  January.  The  trades  are  competent 
rain  makers  when  they  blow  against  hilly  and  mountainous  coasts;  and  so 

'  E.  L.  Vom:  Dk  Nirdmchlagsverh&ltniMr  von  SUdamprika.  Pelermann<i  Mitt.  ErtantungshfU  \o.  I.f7, 
1907. 

*  Menriuue  Moriar:  Contribuic&o  ao  rstudo  do  clima  do  Brasil.  1 18  pp.;  maps.  diaRrs.  Minist.  da  .Xark.. 
Inilust.  r  Commerc..  Obsrrvatorin  Nacional  do  Rio  dr  Janriro,  igaa. 

Dr.  Moriir's  paprr,  as  tbr  title  suRRests.  is  not  ronAned  to  rainfall  but  mnsiders  otlier  elements  of  climate 
a<  a-.-ll.  He  gives  climatographs  in  Griffith  Taylor's  method  for  many  Brazilian  stations.  The  teat  is  full  of 
liH-al  descriptions  of  great  \  alue. 
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we  l<K)ked  for  heavy  rain  in  the  Guianas  and  along  the  east  coast  of  Brazil 
and  found  it  there.  The  ver>-  strong  ascent  along  the  eastern  border  of  the 
An(U“s  is  known  to  lx.*  clothed  in  a  rain  forest,  and  the  trades  should  projK-rlv 
\ield  a  ver>’  hea\y  downfall  there,  in  spite  of  the  great  distance  from  the 
(K'ean. 

The  .\mazon  Basin 

The  level  basin  of  the  Amazon  could  derive  its  abundant  rains  only  from 
the  ctmvectional  thunderstonns  of  the  doldruin  belt.  Appropriately  this 
was  known  t«)  extend  north  in  July  as  far  as  Venezuela  and  to  swing  south- 
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Fig.  I  Fig.  3 

Fig.  I — Rainfall  map  of  Brazil  by  H.  Mortie,  1933. 

Fig.  3 — Rainfall  map  of  Brazil  by  E.  L.  Voss.  1907. 


ward  in  January,  following  the  course  of  the  doldrums.  The  old  map  showed 
nothing  of  the  excessive  rains  on  the  eastern  Andes,  Voss  having  only 
years  of  observation  at  Mangos,  1300  miles  east  of  the  Andes,  ana  i  7/12 
at  Iquitos,  300  miles  east  of  them.  Iquitos  showed  2600  millimeters  and 
Mangos  2100,  as  our  theory  demanded;  but  this  does  not  appear  on  Voss’s 
map  because*  it  has  no  grade*s  above  2000  millimeters.  The  resultant  Hat  tint 
from  the  Atlantic  across  the  Guiana  highlands  and  all  the  Amazon  plains  to 
the  high  plate*aus  of  the  Andes  did  not  and  could  not  satisfy  an  inquiring 
mind.  The  rainfall  across  the  Amazon  basin  cannot  be  so  uniform.  The  1922 
map  meets  one’s  expe*ctations  admirably.  Figure  3,  which  places  a  dot  on 
every  rainfall  station  that  we  have  been  able  to  identify,  in  order  to  show  the 
great  crowding  of  stations  in  the  northeast,  has  room  in  the  Amazon  basin  to 
carr>  a  few  annual  amounts  of  rainfall  expressed  in  tenths  of  a  meter.  Here 
we  have  no  less  than  nine  stations  west  of  Olndos.  The  observations  are  seen 
to  lie  of  the  aime  ejioch  as  the  antidrought  series  and  to  completely  satisfy 
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i\|Kt  (a(i(m,  as  far  as  oljscrva lions  so  widoly  scattered  may  Ik*  siiid  to  siitisfy 
anything. 

The  details  for  the  northeast  are  reprcKlured  here  in  Figure  4,  which  is 
taken,  with  omission  of  towm  namc*s  and  hydrograjdiy,  from  a  recent  puhli- 
cation  of  the  Federal  Oftic'e  of  Defense  against  Drought.* 


■  Obidos  y  ^  : 


*  •  *1  o»ry 

•  S*n  Fel  p* 

•  Porto  Vei 

t-l.tMJ.C  _ _ 


•  •;*.  A  7 
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used  HI  II  Morizo’s  map  of  <_ 
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with  Totals  for  wesierii  /Vnazoiiia  . 

'  • 

„  in  Tenilis  of  Meier  •* 


no  MO  )M  «M  MO  MO 


'  <  '  / 

[ _  y  _ _ _  _  •/  t*h  01  vm  4*tt 

l*iu.  j — Raintall  »tattoiis  utik'il  in  H.  Muruc  s  map  ol  uio^uian  raiolau  i*ig.  i;. 

The  Sektao 

riie  southeni  |>arl  of  the  area  with  less  than  600  millimeters  (tl  rain,  in- 
eluding  two  of  the  four  areas  with  less  than  400,  has  the  familiar  iiosition  in 
the  valley  of  the  Sao  Francisco  River  where  it  turns  from  a  northeasterly  to 
a  southeasterly  course  a  little  east  of  the  fortieth  meridian.  From  this  |>oint 
the  dry  area  extends  eastward  between  the  8th  and  9th  parallels  of  south 
latitude  as  far  as  the  37th  meridian  and  then  north  between  the  3^^h  and 

•  Dadoe  pluviometricos  relativo*  ao  nord^xte  do  Brasil  (Periodo  191  a-iOJo),  collegiilos  i>rla  SeceSo  da  Ksta- 
tistica  e  Colircta  de  Dados  Physicos  e  Economicos,  e  publicados  sob  a  DireecSode  C.  M.  Delgado  <lc  Carvalho, 
Inspectoria  Ftdtral  de  Obras  contra  as  Steals,  Publ.  .Vo.  47. 
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371  h  incrirlians  within  ntM>ut  a  hundred  miles  of  the  Atlantic,  instead  of  Iv- 
ing  three  hundred  miles  distant  as  formerly  supposed.  The  largest  dr>’  areas 
lie  in  the  states  of  Parahyba  and  Rio  Grande  do  Norte.  Two  smaller  patches 
with  less  than  600  millimeters  occur  in  Ceard  and  Piauhy. 

The  northern  part  of  Voss’s  oval  of  less  than  500  millimeters  rainfall, 
which  I  have  put  on  this  map  as  a  heavy  dotted  line,  is  seen  to  l)e  a  region 


I  PRELIMINARY  RAINFALL  MAP 

'  OF 

NORTHEASTERN  BR.VZII 

I  1922 

by  C  M  D  de  Carvalho  — 

^  I  IN  CENTIMETtRS 


.natal 


Kic.  4 — Rainfall  map  of  northraatern  Brazil  by  C.  Kl.  Delgado  de  Carvalho  based  on  a  preliminary  rv|N>tt 
of  the  Inspectoria  Federal  de  Obraa  coi.tra  as  Seccas,  lozr. 

of  high  precipitation,  half  of  it  having  over  800  millimeters  and  one  side 
reaching  1200. 

In  our  latitudes  aridity  accompanies  a  rainfall  less  than  5(K)  millimeter>, 
hut  the  evaixrration  resulting  from  higher  teinix'ratures  so  near  the  equator 
probably  raises  the  amount  of  rain  needed  for  siife  growth  of  crojTs  to  an 
annual  700  or  800  millimeters.  Probably  the  whole  Sertao,  with  less  than  800 
millimeters  of  annual  rain,  has  an  arid  type  of  vegetation.  Certainly  men 
jK'rish  there  of  hunger  and  thirst  every  few  years,  and  great  numbers  are 
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oltli'm'd  t<»  alwndon  their  homes  during  the  Iwd  season.  SeptemlKT,  (X'tolHT, 
and  Novend)er  are  excessively  dr>’  in  the  normal  year.  Life  is  adjusted  to 
that,  hut  in  abnormal  years  the  rains  of  December  and  Januar>'  also  fail. 
Then  famine  appears  exactly  as  in  India  when  the  mons<K)n  fails  to  “break” 
on  time.  A  rough  general  theory  of  these  interior,  drier  areas  in  northeiisteni 
Brazil  makes  them  dry  lx*cause  they  are  so  flat-topped !  There  is  heav>'  rain, 
i  VK),  1700,  and  2000  millimeters,  on  the  east  coast  w’here  the  trades  are  up¬ 
lifted — and  thereby  cooled — by  ascent  to  the  upland.  The  flat  table-land  of 
the  interior  is  hot  and  dr\'  because  there  is  nothing  to  condense  vapors  of  the 
trade  winds.  The  Sao  Francisco  valley  would  seem  to  I)e  a  hollow  into  which 
the  winds  have  to  descend.  One  has  to  suppose  a  range  of  uplands  toward 
the  coast  through  which  the  river^reaks  in  gorges  as  at  the  Falls  of  Paulo 
Affonso  (longitude  38“  \V.).  The  difficulty  with  this  theor>’’  is  that  some 
months,  February,  March,  and  April,  have  very  considerable  rain  in  this 
interior  while  the  trades  are  still  blowing  on  the  east  coast. 

('onditions  in  this  region  are  descriljed  by  Baron  Homem  de  Mello.^ 
“The  climate  of  the  interior  of  the  state  [CearA]  is  ver>'hot  and  dry  but  of 
^reat  healthfulness.  In  the  coast  zone  the  heat  is  moister  but  tempered  by 
the  sea  breeze.  The  season  of  rains  begins  in  February  or  March  and  ends  in 
June.  For  the  rest  of  the  year  it  does  not  rain,  the  rivers  stop,  and  the  fields 
turn  dr>’,  which  at  times  compels  the  inhabitants  to  come  into  the  towms  or 
to  emigrate  to  other  regions”— such  as  the  rubber  forests  of  the  upj^er  Ama¬ 
zon,  wht»se  main  dependence  for  labor  was  on  the  CearA  men.  The  siime 
work  six“aks  of  Piauhy,  the  state  next  west  of  CearA.  “The  scourge  of  drought 
is  felt  in  .August  and  Septemljer,  when  the  ground  is  transformed  into  a  baked 
desert,  while  in  favorable  years,  in  the  p)eriod  of  rains  from  February’  to  June, 
nature  reacquires  its  vigor  rapidly.”®  No  such  distress  arises  in  the  valley  of 
the  Sao  Francisco.  There  somewhat  less  rain  falls  in  Septeml)er  and  OctolH*r, 
but  there  is  no  endangering  of  life. 

The  little  city  of  Quixeramobim  is  in  the  heart  of  the  Sertao  of  CearA  (lati¬ 
tude  5.3°  S.,  longitude  39.9“  \V'.).  It  has  an  average  annual  rainfall  of  5c)5 
millimeters.  Near  the  coast  to  the  east  the  city  of  Natal  has  1418  milli¬ 
meters,  owing  to  its  exposure  to  the  trades.  Table  I  gives  the  details  for 
the  average  year. 

The  winds  at  Natal  are  east  and  southeast,  both  directions  trades,  I 
sup|X)Se.  The  city  of  Natal  lies  alx)ut  five  miles  inland  on  the  south  side 
of  the  estuary  of  the  Jundiahy,  which  extends  to  the  Northeast  from  this 
point  to  the  Atlantic.  The  south  wind  is  a  land  wind.  [The  east  and  south¬ 
east  winds  blow  across  five  miles  of  low  land  but  come  from  the  sea  and 
therefore  rontain  much  water  vapor.  This  accounts  well  enough  for  Natal’s 
^Teater  rainfall  if  the  high  border  of  the  plateau  is  near  to  lift  and  c<m>1 
the  air.  But  the  variations  in  amount  of  rain  are  difficult  to  reQ)n- 
cile  with  the  direction  and  force  of  the  wind  at  different  seasons. 


*  (>rographia-atUa  do  Brazil  e  daz  cinco  partea  do  mundo.  F.  Briquet  et  Cia.,  Rio  de  Janeiro.  191Z.  p.  aj. 

*  Ibid.,  p.  20. 
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'riu'  wind  is  stronRt*st,  according  to  the  last  column,  in  the  dr>'  months 
St'ptend)er,  OctolxT,  NovemlKT,  and  I')eceml)er  and  is  feeblest  in  the 
period  of  heavy  rains.  This  does  not  seem  to  fit  the  idea  of  trades 
blowing  <*n  a  shore  with  high  land  behind  it  and  forced  to  give  up  their 
moisture  by  cooling  on  ascent.  We  should  expect  most  rain  with  the 
stronger  winds.  As  for  Quixeramobim,  it  also  has  least  w'ind — 2.2  to  2.5 
meters  per  second — in  the  wet  months,  March,  April,  May,  and  June, 
and  most  wind  in  the  dry  months,  Septcml)er  to  December,  and  those  winds 
seem  to  lx?  the  trades.  The  people  in  the  Sertao  regard  the  trade  as  the 

Tabi.e  I —  C1.1MATES  OF  Quixeramobim  and  Natai. 


Quixeramobim  Natai. 


Months 

Rainfau. 
IN  Mii-li- 

MKTKRS 

Wind 

Rainfall 
IN  Milli¬ 
meters 

Wind 

Direction 

METERS 

PER  Sec-  I 
OND 

Dirkctkin 

Reai  niKT 

January 

42 

E&  NE 

.t-7 

60 

E&SE 

3  b 

February 

9« 

N  &  NVV 

30 

>23 

E&SE 

3^ 

March 

162 

W  &  N\\ 

2..S 

•43 

E  &  SE 

3«> 

.April 

loH 

W  &  N 

2.2 

220 

E  &  SE 

30 

May 

So 

SW  &  S 

2  .3 

•44 

E  &  SE 

3^ 

1  line 

4.^ 

S  &  W 

25 

3^b 

E&SE 

3  4 

July 

2.^ 

S  &  SW 

2.9 

200 

E&SE 

3-3 

.August 

S&  SE 

3-6 

•24 

SE&  E 

3« 

Septcmlier 

2 

SE&  E 

4.6 

3b 

SE&  E 

4  • 

OctoWr 

0 

E&  NE 

4  9 

•2 

E&SE 

4^ 

Novcnilier 

I 

E  &  NE 

49 

1 

E&SE 

3  9 

Dcccnilier 

2.t 

E  &  NE 

47 

1  26 

E  &  SE 

3-9 

ilrought  wind.  If  it  keeps  blowing  they  exjKct  more  drought.  The  direction 
of  the  lighter  wind  of  the  wet  months,  February’  to  July,  is  northwest,  west, 
or  southwest.  These  observations  were  made  by  O.  Weber  from  i8<)6  to 
1003.*  He  was  undoubtedly  careful  and  competent,  but  the  observers  whom 
he  traineil  to  carry  on  the  W'ork  after  him  from  1905  to  1919  report  an  east 
w  ind  in  every’  month  at  7  A.M.  and  2  p.m.  and  9  P.M. 

There  are  many  notes  by  other  observers  to  the  effect  that  in  the  Sertao 
the  trades  give  drought.  Rain  comes  with  variable,  light  winds  from  some 
westerly  direction.  From  the  Boletim  Meteoroldgico  I  get  the  daily  details  of 
rainfall  at  Quixeramobim  for  the  year  1910.  The  year  was  unusually  wet,  in 
the  sense  that  it  had  an  unusually  heavy  total  rainfall;  yet  in  July,  August, 
Sei>temlK‘r,  and  Octolx'r  no  rain  fell.  The  trades  W’ere  remarkably  well  de- 
velojxxl  through  the  rainless  months.  September  had  reg^ularly  a  southeast 
wind  at  7  A.M.  and  2  P.M.  and  a  noitheast  wind  at  9  P.M.,  with  occasional 


*  Morize.  op.  cii.,  p.  Z4. 
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sulistitutions  of  cast  for  southeast.  October  showed  almost  the  sjime  coiuli- 
,  (idiis.  The  monthly  amounts  of  rainfall  that  year  were  122,  78,  297,  178, 
i  274,  ih,  o,  o,  o,  o,  23,  1 14;  total  1102  millimeters. 

I  In  the  unusually  wet  month  March,  on  the  contrary,  when  297  millime- 

Iters  of  rain  fell,  the  winds  were  from  every  direction.  Only  3  days  showed 
southeast,  east,  and  northeast  as  the  directions  at  the  hours  of  ol>servation. 
There  were  8  northeast  winds,  1 1  southeast,  20  east,  10  northwest,  3  south- 
f  west,  9  west,  9  south,  16  north,  and  7  calms.  The  rain  fell  in  thuiulershowers 
of  small,  irregular  area.  Clouds  form  readily  in  the  dry  season,  t(H),  hut 
nothing  comes  of  them.  VVe  may  call  them  true  doldrum  rains;  they  are 
necessarily  uncertain  in  time  and  amount.  The  surface  of  the  Sertao  apiK-ars 
to  l>e*  an  elevated  plateau  of  granites  and  gneisses  in  w'hich  the  very  inter¬ 
mittent  rivers  have  dug  out  i)oorly  graded  channels  that  jxirtly  disst^ct  a 
llat  upland.  Chapada  is  the  word  applied  to  this  level  upland,  and  chapadas 
apjK'ar  to  occur  all  over  the  Sertao.  The  rivers  have  not  well  graded  courses 
but  descend  at  the  borders  of  the  Sertao  by  falls  which  carry’  off  the  waters 
of  rainstorms  with  great  rapidity.  The  anti-tlrought  offices  referred  to  above 
are  constructing  reservoirs  {a^ttdes)  for  siiving  these  IUhkI  waters  and  have 
many  finished  already.^ 

Fekraz’s  Work 

Besides  Dr.  Morize’s  paper  there  has  recently  come  to  hand  from  a  bu¬ 
reau  t)f  the  same  department,  the  Bureau  of  Meteorology  under  the  direc¬ 
tion  of  SamiJaio  Ferraz,  another  interesting  publication,*  containing  monthly 
averages  of  the  meteorological  elements  at  73  full  stations  and  18  rain  sta¬ 
tions.  .'\  hasty  examination  show’s  that  it  contains  the  same  statistic's  as  Dr. 
Morize’s  ixiper,  without  the  observations  of  the  Defense  against  Dmught 
stations,  and  that  the  observations  have  Ijeen  Uxiked  over  with  an  intent  to 
criticize.  In  the  main  the  figures  are  identical;  but  occasionally  Ferraz  has 
shortened  a  series  by  rejecting  a  year,  noting  some  months  as  missing.  'I'he 
only  considerable  difference  noted  by  the  presc’iit  writer  w’as  in  the 
rainfall  of  Mandos,  which  Ferraz  gives  as  1954  millimeters  and  Morize  as 
•^75*  Table  1 1  contains  the  mean  and  absolute  ma.ximum  temi)eratures  and 
amount  of  rainfall  of  both  series  for  Manaos. 

f'erraz  says  Mandos  is  a  third  class  station  and  that  third  class  stations 
have  their  temiierature  observed  at  7  a.M.  and  9  P.M.,  means  l^’ing  obtained 
by  the  formula  (7  A.  M.  -f  9  P.  M.  -f-  max.  -f  min.)  -5-  4.  Morize  implies,  if  he  is 
correctly  understood,  that  Mandos  had  observations  at  7  A.M.,  2  p.m.,  and  9 
P.M.,  and  means  w’ere  obtained  by  the  formula  (7  A.M.  4-  2  p.m.  9  p.m.)  -s- 
3,  which  would  account  for  some  small  differences.  .\s  to  the  starred  rainfall 
numlxT  35.3,  as  compared  w’ith  55,  only  access  to  the  records  would  decide 
which  is  right,  but  the  sum  1954  is  obviously  an  error. 

’  Compare  the  note  ‘Drought  Relief  Measures  in  Cear4*  in  the  Geographical  Record. 

'  Boletim  de  normaes;  Observaedes  meteorulugicas  feitaa  no  exAJbsrrvatorio  Naciunal,  hoje  Instituto  Cen¬ 
tral  do  Riu  de  Janeiro,  e  nas  EstacOes  da  ride  Nacional.  Minist.  da  Agric..  Indust.  e  Cummerc.,  Direct,  de  me- 
ti'orol.,  |Kio  de  Janeiro),  lor r.  See  the  review  of  this  publication  by  E.  G.  Holt  elsewhere  in  tliis  numb'-r  of 
the  Ctographical  Renew. 


l.vt  THE  GKCXiRAPHICAE  REVIEW 

I'he  “Boletim  (k*  Normaes”  sa>'s  in  the  preface  that  a  “new  Bureau  of  Meie- 
oroloffv'  was  created  in  May,  1921,”  implying  that  it  takes  the  place  of  the 
“old  Bureau  of  Meteorology' and  Astronomy,  established  in  Novemlier  i9o<). 
whose  first  and  only  Bulletin,  for  1910,  was  published  in  1914.  Before,  there¬ 
fore,  attending  to  the  printing  of  the  great  bulk  of  data  corresponding  to  the 
years  1911  to  1920  we  resolvt*d  to  publish  at  once  the  nonnal  values  of  the 
existing  series.”  This  preface  is  dated  December,  1921,  and  signed  by  .S;un- 
|Kiio  Ferraz. 

Dr.  Morize’s  ixijxt  calls  itst*lf  on  the  title  i)age  “Work  Extracted  from  the 


Table  II — Monthly  Tempehatcre  and  Rainfall  at  ManAos 


Months 

According  TO  Fekkaz 

According  to  Morize 

Temperature 

Rainfall  I 
IN  Milli¬ 
meters  1 

Temperature 

Rainfall 

.M  EAN 

Abs.  Max. 

Mean 

Abs.  Max. 

IN  Milli¬ 
meters 

January 

26  7“ 

37* 

210.9 

27“ 

.37’ 

21 1 

Eebruary 

26  9 

.3b 

203.3  j 

26.9 

3b 

203 

March 

26.6 

.36 

204.6 

26.9 

3b 

205 

April 

26.7 

.34-b 

2143 

26.9 

.34  b 

214 

May 

26.8 

3.S 

167.7 

26.9 

.35 

168 

June 

26.8 

3.S 

99-5 

27.1 

35 

100 

July 

27.2 

.342 

46.2 

27-3 

342 

4b 

August 

27.6 

.3.Sb 

330 

27.8 

.35  b 

33 

Septenilier 

28.2 

.37  2 

35-3* 

28.0 

37-2 

55 

October 

28.3 

.37-2 

1 16.7 

28.3 

37  2 

>>7 

November 

28.0 

37-2 

114.6 

28.1 

37-2 

••5 

I  )eceml)er 

27.1 

38.6 

208 

27.2 

38.b 

208 

^’ear 

27.2 

!  1954  ' 

27.4 

1  »b75 

Historical,  (ieographical,  and  Ethnographical  Dictionary  of  Brazil.”  It  has 
a  preface  as  such  dated  May,  1921,  and  an  “Advertencia”  that  the  Ministry 
of  Agriculture  and  Caimmerce  had  decided  that  “the  present  work  preixired 
for  inclusion  in  the  Historical,  Geographical  Dictionary  of  Brazil  .  .  . 
should  be  reprinted.  .  .  .”  This  is  dated  September,  1922.  The  individual 
copy  of  the  Morize  publication  before  me  reached  this  country  in  the  early 
spring,  and  that  of  the  Ferraz  publication  in  late  summer.  It  looks  as  if  Dr. 
Morize  had  published  the  material  of  the  Normal  V^alues  with  the  authori¬ 
zation  ol  his  ministry’  Ixfore  Dr.  Ferraz  published  them,  and  in  fuller  fonu.* 


Carvalho’s  Work 

The  “Dados  Pluviometricos,”  from  which  we  have  redrawn  Figure  4,  is 
another  work  of  great  interest.  It  professes  to  be  only  a  preliminary  account 
of  the  simultaneous  rainfall  observations  at  400  stations  of  the  Defense 


•Compart-  thf  statrmrnt  by  Mr.  E.  G.  Holt  in  liiii  rrvirw — Edit.  Note. 
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against  Drought  for  the  period  1912-1919,  with  a  map  and  (he  mean,  maxi¬ 
mum,  and  minimum  rainfall  of  each  month.  It  is,  as  the  author,  Girlos  M. 
Delgado  de  Carv’alho,  say's,  a  real  treasure  of  science.  Better  still,  it  is  to  1h? 
followed  soon  by  a  “definitive  publication  which  will  have  an  explanatory 
introduction  discussing  the  data  contained  in  the  tables  and  will  study  the 
pluviometry  of  the  northeast  with  all  possible  minuteness.  Annual  and 
monthly  maps,  maps  of  means,  percentages,  and  equal  amplitudes  will  ac¬ 
company  the  edition,  which  will  also  contain  graphs  and  diagrams  that  are 
now  being  prepared.”  The  places  listed  in  the  eight  states  of  the  northeast 
numljer  413,  but  for  many  of  the  places  the  data  were  not  ready  at  time  of 
printing.  Data  are  printed  for  291  stations,  for  256  of  them  the  whole  eight 
years'  data,  22  of  them  for  seven  years’  data.  The  shortest  series  included  are 
eight  of  five  years  each. 

That  there  is  no  little  difficulty  in  locating  these  stations  even  with  the 
official  resources  of  the  Inspectoria  is  seen  by  the  fact  that  latitude  and  longi¬ 
tude  can  be  given  for  only  92.  This  defect  will  doubtless  Ije  remedied  in  the 
new  work. 

The  map  would  have  been  more  expressive  if  the  names  and  rivers  had 
l)een  omitted,  as  has  been  done  in  the  reproduction,  and  it  is  much  to  l>e  de¬ 
sired  that  each  station  used  for  drawing  the  isohyetals  should  be  indicated 
on  the  map  by  a  distinct  dot  or  circle,  which  can  in  turn  be  made  identifia¬ 
ble  on  a  list  of  stations  arranged  in  order  of  latitude  with  the  adopted  annual 
value  of  the  rainfall. 

The  three  papers  are  a  most  timely  addition  to  our  knowledge  of  the  geog¬ 
raphy  of  Brazil  and  are  evidence,  with  the  recently  published  sheets  of  the 
International  Millionth  Map,  of  fine  stirrings  of  geographic  activity  in  the 
Republic. 
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Meetings  of  November  and  December.  The  first  regular  monthly  meeting  of  the 
American  (Geographical  Society  for  the  season  of  1923-1924  was  held  on  November  20,  at 
the  Engineering  Societies’  Building,  29  West  Thirty-ninth  Street.  After  a  word  of  wel¬ 
come  to  the  Fellows  of  the  Society  on  the  part  of  President  Greenough,  the  meeting  was 
a<ldresse‘d  by  Major  E.  A.  Powell  who  gave  a  description  of  his  recent  journey  across  north 
ern  Arabia  and  Mesopotamia  to  Persia  and  return.  On  December  18  the  Society  was  ad¬ 
dressed  by  Mr.  Roy  C.  Andrews,  of  the  Third  Asiatic  Expedition,  on  the  results  of  his 
extraordinary  explorations  in  Mongolia,  a  further  account  of  which  will  l)e  given  in  the 
April  number  of  the  Review. 

Elections  to  Fellowship.  At  the  November  meeting  of  the  Society,  President  Green¬ 
ough  presiding,  there  were  presented  with  the  approval  of  the  Council  the  names  of  211 
candidates  who  were  duly  elected  as  Fellows  of  the  Society. 

Distribution  of  Title  Page,  Contents,  and  Index  of  Vol.  13  of  the  Geographical  Review 
and  of  the  Special  Supplement  to  the  October  numbers,  “Report  of  a  Conference  on  Cycles.’’ 
I'he  title  page,  table  of  contents,  and  index  for  Volume  13  of  the  (Geographical  Review 
(■923),  which  is  issued  separately,  is  ready  for  distribution.  Copies  are  sent  to  all  institu¬ 
tions  exchanging  publications  with  the  Society  and  to  individuals  who  request  that  their 
names  be  put  on  a  list  for  this  purpose.  The  S))eciai  supplement  to  the  October  Number 
may  l>e  obtained  similarly.  This  is  the  “Report  of  a  Conference  on  Cycles"  held  at  the 
Carnegie  Institution,  Washington,  December,  1922. 

Presentation  of  the  David  Livingstone  Centenary  Medal  to  Professor  Griffith  Taylor. 
At  a  general  session  of  the  .Australian  meeting  of  the  Pan-Pacific  Scientific  Congres.s  (.Au¬ 
gust  13-September  3,  1923)  held  at  Sydney,  August  30,  Dr.  Griffith  Taylor,  professor  of 
geography  at  the  University  of  Sydney,  was  presented  with  the  David  Livingstone  Cen¬ 
tenary  Medal  of  the  American  Geographical  Society.  In  presenting  the  medal  Professor 
Nevin  M.  Fenneman,  a  delegate  of  the  Society  at  the  Congress,  made  reference  to  Pro¬ 
fessor  Taylor’s  gc-ographical  work  (see  the  CVogr.  Rev.,  July,  1923,  p.  462)  and  also  alludc^d 
to  the  fact  that  the  first  recipient  of  this  medal,  founded  for  contributions  to  geography  in 
the  southern  hemisphere,  was  an  Australian,  Sir  Douglas  .Mawson. 

In  resixmding  Professor  Taylor  said  in  p^irt:  “It  is  an  extraordinary  thing  to  find  one’s 
work  appreciated  across  the  world.”  1  le  addl'd,  “1  thank  Professor  David  for  his  help.  Visit¬ 
ing  delegates  will  realize  why  we  set  him  rather  apart  from  anylxxly  else,  lie  has  helixfd 
so  many  of  us." 

The  ceremony  followed  an  important  address  by  Professor  Taylor  on  the  future  jropu- 
lation  of  the  world. 

MiUionth  Map  of  Hispanic  America.  In  the  July  number  of  the  Review  (Vol.  13, 
1923,  pp.  4(15-467)  there  was  published  a  note  on  the  twenty-eight  sheets  of  the  Millionth 
Map  of  Hispanic  America  which  were  then  in  hand  by  the  Society  and  which  form  a  part 
of  its  general  program  of  geographical  research  in  that  field.  The  immediate  aim  is  not 
to  produce  sheets  as  fast  as  possible  but  to  carry  compilation  forward  on  a  broad  front  to 
avoid  re|x;tition  in  the  work  of  reference.  There  are  now  in  prc'ss  three  sheets  (in  addi¬ 
tion  to  the  La  Paz  slieet  published  in  1923),  and  these  will  be  ready  fur  distribution  late 
in  January,  1924.  They  are  named  as  follows:  Baja  California-Sur,  N.G-12;  Puno 
Rio  Beni,  S.  D-19;  and  Acre,  S.  C-19. 

The  Baja  Califurnia-Sur  takes  in  small  portions  of  two  adjoining  sheets  on  the  south 
and  west  so  that  the  printed  jiortiun  of  the  sheet  overruns  the  conventional  size  by  one 
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degree  on  the  west  and  by  one  degree  and  ten  minutes  on  the  south.  This  was  done  to 
avoid  printing  three  sheets  instead  of  one  where  two  of  the  sheets  have  only  small  areas 
of  land  and  correspondingly  large  areas  of  sea.  The  adjoining  sheet  on  the  north  (Baja 
Califomia-Norte)  for  the  same  reason  overruns  its  conventional  limits  one  degree  on  the 
north,  and  the  whole  sheet  is  displaced  eastward  two  degrees.  Both  sheets  of  {draper  will 
l»e  of  regulation  size,  however,  and  will  “stack"  with  the  other  sheets  in  the  series.  The 
two  together  will  form  a  convenient  general  map  of  the  peninsula,  the  Gulf  of  California, 
the  Sonoran  region  of  Me.xico,  and  a  narrow  strip  of  southern  California  and  Arizona  adja¬ 
cent  to  the  boundary.  Because  there  were  available  through  the  recent  field  studies  of 
11.  Uarton  and  the  report  of  E.  VV.  Nelson  (Lower  California  and  Its  Natural  Resources, 
Memoirs  Natl.  Acad,  of  Set.,  Vol.  16,  1921;  reviewed  by  W.  .M.  Davis,  Geogr.  Rev.,  Vol. 

II,  1921,  pp.  551-562)  an  unusual  amount  of  new  and  partly  unpublished  topographic 
detail  and  because  also  the  Society  wished  to  show  both  the  advantages  and  the  disadvan¬ 
tages  of  the  two  schemes  of  relief  —color  layers  versus  contours  only — these  two  sheets 
will  show  contours  in  brown  at  too  meter  intervals  and  the  ocean  lK>ttom  by  blue  contours 
at  10,  20,  50,  too,  2(X),  500,  io(X),  2000,  3000,  and  4000  meters.  The  lower  sheet,  which  is 
being  printed  first,  strikingly  reveals  the  advantages  of  contours  where  the  land  forms  are 
known  by  detailed  surveys.  To  follow  the  conventional  scheme  would  be  to  give  little 
physiographic  information  on  account  of  the  wide  interval  involved.  Even  if  contours 
were  interpolated  between  the  boundaries  of  the  color  layer  these  contours  would  natu¬ 
rally  be  obscured  by  color  and  be  far  less  striking  to  the  eye  than  when  they  appear  in  brown 
.igainst  a  Iwckground  of  white.  The  scale  and  texture  of  the  topographic  relief  shown  on 
the  La  Paz  sheet  are  such  that  the  conventional  scheme  of  color  layers  admirably  reveals 
the  topography.  This  is  not  always  the  case,  however;  and,  if  the  color  scheme  were 
rigidly  followed,  supplementary  maps  would  need  to  be  issued  to  illustrate  the  true  nature 
of  the  physiographic  detail.  This  is  not  a  new  observation,  but  there  is  constant  need  of 
reminder  lest  too  much  or  too  little  be  read  into  maps  of  the  type  that  conform  in  general 
to  the  international  scheme.  It  will  always  be  true  that  dilTerent  types  of  maps  will  lie 
needed  to  show  different  types  of  relief.  The  contrast  in  the  value  of  contours  and  color 
layers  is  also  well  shown  on  the  I‘uno-Rio  Beni  sheet  (Cuzco  to  Lake  Titicaca  and  north¬ 
eastward  into  the  Amazon  plains).  Contours  were  first  tried  in  the  mountain  section  of 
this  map,  but  they  were  so  crowded  that  it  proved  far  better  to  use  color  layers  for  general 
purposes.  However,  a  small  edition  of  this  contour  map  has  been  printed  fur  s|)ecial  use 
by  scholars  who  may  find  it  particularly  helpful  in  studying  the  detailed  relief  in  districts 
where  accurate  surveys  permit  its  mure  exact  expression.  This  plan  of  printing  a  small 
special  edition  of  a  base  map  free  from  color  layers  was  followed  also  in  the  case  of  the 
La  I’az  sheet  and  has  been  well  justified.  The  Punu-Riu  Beni  sheet  and  the  La  I’az  sheet 
together  give  a  cross  section  of  the  Andean  realm  in  one  of  its  widest  parts  and  supply  a 
new  and  far  more  accurate  picture  of  the  physiography  than  has  been  available  hitherto.  The 
Acre  sheet  has  only  a  small  area  of  mountainous  country  in  its  southwestern  corner;  else¬ 
where  it  shows  plains  country  with  hydrography  and  forest  trails  as  the  principal  features. 
Each  of  the  maps  is  accom(ianied  by  a  leaflet  giving  the  sources  of  information,  and  insets 
on  each  of  the  ma|)s  supply  the  facts  of  general  location  and  reliability.  The  Lower  Cali¬ 
fornia  sheets  were  compiled  from  36  cartographic  sources,  the  l‘uno-Rio  Beni  from  64,  and 
the  Acre  from  19. 

Desert  Trails  of  Atacama.  Under  this  title  the  Society  has  issued  Special  Publication 
No.  5,  by  Isaiah  Bowman,  Director  of  the  Society.  It  is  now  ready  fur  general  distribu¬ 
tion  and  also  for  free  distribution  to  Fellows  of  the  Society.  It  descril>es  the  Desert  of  Ata¬ 
cama,  the  high  Puna  of  Atacama,  and  portions  of  the  adjacent  territory  on  the  east  and 
north.  It  is  primarily  a  study  of  frontier  conditions  in  desert  environments.  Narrative 
and  description  are  interwoven  with  geographical  interpretation,  and  almost  every  impor¬ 
tant  feature  of  the  scenery  and  of  desert  life  and  settlement  is  illustrated  by  a  photograph. 
In  addition  to  about  90  photographs  there  are  20  maps  and  diagrams  and  one  plate  in 
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color.  The  chief  features  arc:  the  mnditions  under  which  the  shepherd  folk  of  the  hij^h 
mountain  and  desc-rt  country'  live;  the  uncertain  life  of  desert  towns  and  irrigated  oases;  the 
use  and  ixintrol  of  water  in  desert  valleys;  the  desert  campaigns  of  the  War  of  the  Paiific 
f the  working  of  geographic  forces  in  Copia|XJ,  an  unusually  interesting  type 
of  desert  an<l  frontier  town;  the  roaring  mountain  of  Toledo  in  Chile;  the  cattle  tratW 
across  the  Andean  Cordillera  between  the  Gran  Chaco  grasslands  east  of  the  mountains 
and  the  nitrate  desert  on  the  west;  the  border  settlements  of  the  eastern  edge  of  the  Puna 
of  Atacama  in  Argentina;  grassland  and  forest  zones  of  the  eastern  mountain  border;  the 
I  rails  an<l  trade  of  the  desert  settlements  at  San  Pedro  de  Atacama. 

T  he  general  region  which  the  Ixtok  desc  ribes  is  illustraterl  by  small  black-and-white  n)a]ts 
that  accoinjiany  the  text.  In  addition  there  will  l)e  published  in  1924  three  sheets  of  the 
StN'iety's  Millionth  Map  of  Hisi>anic  .\merica  that  will  giv'e  the  ndief  and  drainage  in 
greater  detail.  They  are  named  in  order  from  north  to  south  as  follows:  Iquique,  .Ata¬ 
cama,  and  Corjuimbo.  They  cover  the  coast  and  mountain  country  l>etween  latitude  20°  S. 
and  32“  S.  and,  with  the  l.a  Paz  sheet  already  published,  will  furnish  a  complete  set  for 
the  whole  of  the  Desert  of  .Atacama. 
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I’rogress  in  Red  River  Boundary  Survey.  The  conditions  of  survey  of  the  Red  River 
Uiundary  Iietween  Texas  and  Oklahoma  are  of  considerable  geographic  importance.  It  will 
lie  recalled  that  the  subject  was  discussed  in  the  April  number  of  the  Geographical  Review 
Vol.  13.  1923,  pp.  i6i-i«9,  with  maps).  At  a  meeting  of  the  Board  of  Surveys  and  Maps  on 
( kt  9,  1923,  Mr.  A.  D.  Kidder,  one  of  the  two  Supreme  Court  Commissioners  on  the  survey 
of  the  Umndary,  described  the  methods  and  problems  involved.  Advice  had  been  broadly 
sought  from  the  beginning,  among  the  technical  bureaus  of  the  government,  on  questions  of 
control,  tojxjgraphy,  and  cadastral  survey  best  suited  to  the  requirements,  .■\fter  a  con¬ 
ference  on  the  general  survey  plan  the  opposing  counsel  and  the  Court  concluded  that,  with 
three  sovereign  governments  and  many  private  claimants  involved,  and  all  pressing  for  an 
c.irly  settlement,  a  complete  survey  in  the  first  instance  was  out  of  the  question.  As  an 
alternative,  a  unit  plan  was  adopted,  the  most  urgent  units  (those  in  the  oil-producing  region) 
to  lie  given  first  consideration.  Different  technical  standards  will  be  adopted  for  the  differ¬ 
ent  units.  For  the  further  description  of  the  problem  we  quote  Mr.  Kidder  as  reported  (by 
IK  Tinission)  in  the  minutes  of  the  Board  of  Surveys  and  Maps: 

“Obviously,  a  geodetic  control  must  be  obtained  in  order  properly  to  correlate  the  several 
units,  as  well  as  for  mapping  requirements  of  each  unit.  Fortunately  the  oil  field  unit  is 
situated  only  a  few  miles  west  of  the  98th  meridian,  where  the  Coast  and  Geodetic  Survey 
has  already  completed  a  meridional  belt  of  precise  triangulation.  The  order  for  the  survey 
was  entered  March  12,  after  which  arrangements  were  perfected  with  the  Coast  and  Geodetic 
Survey  for  an  extension  of  a  belt  of  triangulation  westward  from  the  98th  meridian,  covering 
the  course  of  Red  River  where  the  first  units  are  located.  This  belt  averages  about  ten  or 
twelve  miles  in  width,  and  the  first  two  units  of  the  boundary  were  covered  in  seventeen 
St  .it  ions.  This  work  was  carried  forward  by  exfierienced  geodetic  engineers  who  prompt  Ij 
located  the  triangulation  stations  and  made  the  required  observations.  Within  the  large 
geodetic  figures  a  smaller  triangulation  scheme  was  laid  out  reaching  between  the  Texas  and 
Oklahoma  bluffs,  for  the  direct  control  of  the  fxiundary  survey.  At  least  one  point  of  each 
triangle  of  the  smaller  system  was  located  by  precise  observation  from  the  main  scheme 
stations.  The  latitude  and  longitude  values  of  all  control  points  have  been  furnished 
promptly  to  the  boundary  commissioners.  The  topographic  survey  is  now  in  progress.  The 
leveling  circuits  and  field  traverses  were  executed  by  experienced  engineers  of  the  Texas 
Reclamation  Department,  on  the  approved  methods  of  the  Geological  Survey.  The  harmo¬ 
nious  co-ordination  of  the  cadastral  survey  was  secured  by  the  use  of  the  same  control  monu¬ 
ments  fur  all  observations  and  measurements  leading  directly  to  the  boundary  bank.  For 
this  part  of  the  work  the  General  I-and  Office  placed  an  experienced  cadastral  engineer  and 
jiarty  at  the  disposal  of  the  boundary  commissioners.  The  rejxirt  of  the  boundary  survey 
cannot  be  hied  until  the  completion  of  the  topographic  maps.” 

A  Note  on  the  Study  of  Karst  Forms  in  the  United  States.  While  reviewing  some  of 
I’rufessur  Cviji4''s  recent  work  on  the  evolution  of  karst  topography  the  writer’s  attention 
was  called  to  a  paper  by  Professor  Beede,“The  Cycle  of  Subterranean  Drainage  as  Illustrated 
in  the  Bloomington,  Indiana  Quadrangle”  published  in  the  Proceedings  of  the  Indiana  Acad¬ 
emy  of  Science,  1910.  This  pajier,  although  not  recent  in  date,  is  interesting  since  it  shows  a 
similar  line  qf  research  pursued  independently  on  the  other  side  of  the  Atlantic. 

The  {taper  was  originally  designed  to  deal  with  a  fairly  small  area,  only  15  minutes  square, 
but  as  his  work  proceeded  the  author  realized  that  it  involved  general  principles:  his  own 
words  are  “it  would  be  impxtssible  to  treat  the  subjects  in  mind  intelligently  without  out¬ 
lining  the  cycle  of  subterranean  erosion,”  therefore  he  enlarged  the  scofte  of  his  paper.  In 
its  final  form  the  first  {lart,  comprising  some  13  pages,  deals  with  the  cycle  of  subterranean 
drainage;  while  the  latter  {lart,  a{>proximately  18  {lages,  gives  a  description  of  the  structure, 
physiographic  history,  and  present-day  land  forms  of  the  Bloomington  quadrangle. 

In  the  first  {lart  of  the  |ia()er  Professor  Beede  begins  by  a  consideration  of  the  conditions 
which  make  for  ra|>id  devcIo{)ment  in  a  karst  region  and  then  proceeds  to  outline  the  main 
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phases  of  evolution.  Surface  drainage  is  the  initial  stage,  and  the  cycle  of  subteirantan 
drainage  may  only  be  siiid  to  have  L>egun  when  “the  rapids  of  larger  streams  have  deepened 
their  valleys  well  across  the  plain,  leaving  their  tributaries  out  of  adjustment  with  them.’ 
N’outh,  the  first  stage  of  the  cycle,  is  characterized  by  incipient  “solution  sinks’  and  slightly 
develofied  underground  drainage.  In  maturity  numerous  sinks  and  underground  drainage 
are  well  develoj)ed,  and  at  the  exits  of  the  underground  streams  caverns  are  already  begin¬ 
ning  to  collapse.  Ohl  age  is  marked  by  the  occurrence  of  numerous  “collapse  sinks”  together 
with  watercourses  laid  bare  by  colla|>se.  The  final  state  of  the  region  is  a  |ieneplain. 

The  second  part  of  the  paper  should  prove  valuable  to  .\merican  students  as  an  aid  in 
field  work  in  the  karst  region  of  Indiana.  Example  after  example  of  karst  topography  is 
dealt  with  in  so  careful  a  manner  that  there  should  be  no  difficulty  in  finding  actual  ex¬ 
amples  of  each  characteristic  feature.  Numerous  photographs  help  those  who  are  unable 
to  go  over  the  ground  themselves. 

The  limitations  of  I*rofesst)r  Beetle’s  iiajicr  are  those  imposed  by  geographic  conditions. 
In  his  region  there  is  not  that  enormous  thickness  of  limestone,  nor  the  complicated  struc¬ 
tural  conditions,  which  enabled  Professor  Cvijic  to  cover  the  whole  field  of  possible  karst 
development  (as  far  as  one  at  present  can  judge  the  extension  of  this  field).  In  particular 
the  great  inland  basins,  which  Cvijic  calls  poljes,  and  various  modifications  due  to  the  found¬ 
ering  of  immense  faulte<l  bhx'ks,  together  with  features  developed  on  coasts,  are  not  men¬ 
tioned  in  Professor  Beede’s  pa|)er.  But  the  main  features  of  the  cycle  of  erosion  in  a  karst 
region,  as  worked  out  by  Professor  Beede,  are  the  same  as  those  formulated  by  Professor 
Cvijic.  E.  M.  Sanders 

Karst  topography  in  Northwestern  Porto  Rico.  A  peculiar  form  of  karst  topography  is 
descrilx.*d  by  Bela  Hubbard  from  northwestern  Porto  Rico  (Geology  of  the  Tares  District, 
Set.  Sun.  of  Porto  Kuo  and  the  Virgin  Islands,  \'ol.  2,  Part  I,  New  York,  1923).  This  is  the 
so-called  sink-hole-/>cpmo  hill  country  of  the  northern  coastal  i>lain.  In  the  east  it  occupies 
the  whole  of  the  plain,  in  the  western  section  it  is  develo[>ed  on  certain  l»elts  (see  the  geologi- 
caTmap  accomiwnying  the  reiwrt;  unfortunately  the  legend  has  been  in  |>art  trans(>used). 
The  elevated  coastal  jdain  is  comixjsed  mostly  of  limestone  characterized  by  underground 
drainage.  With  the  exception  of  the  rivers  Guajataca  ami  Camuy,  which  cross  the  limestone 
Ixdts  by  narrow  canyons,  nine-tenths  of  all  the  drainage  is  subterranean.  It  is  {Mssible  that 
these  two  streams  formerly  fiowetl  underground,  the  i)resent  canyons  being  formed  by 
caving.  Even  now  the  course  of  the  Camuy  is  subterranean  across  the  Cibao  belt  (soft 
chalky  limestone),  “.\fler  a  continuous  24  hours  of  rain  it  was  noted  that  there  was  practi¬ 
cally  no  surface  run-olT  on  the  Cil»ao  prairie  not  even  the  smallest  rivulet  being  in  evidence.” 
The  pfpino  or  haystack  hills  are  described  thus:  “roughly  conical  or  moundshaited.  In  size, 
they  range  from  small  mounds  less  than  20  feet  high,  to  hills  at  least  300  feet  high.  They  are, 
where  be-st  develofKHl,  closely  crowded,  the  intervening  s(>aces  being  CKCupied  by  sink  holes 
of  elongate  or  irregular  (wttern.  In  these  Ixdts  of  pfpino  hills,  one  often  cannot  find  level 
spaces  large  enough  to  pitch  a  tent  on.  .\1I  trails  and  cart  roads  meander  around  the  steep 
sides  of  the  hills,  avoiding  the  sink  holes.”  In  explaining  the  origin  of  the  pfpino  hills  it  is 
noted  that  they  are  not  characteristic  of  the  impure  limestones  or  hard  limestones  of  fiinty 
texture;  they  do  not  occur  in  the  most  arid  section;  they  are  best  developed  where  the 
limestone  is  most  cavernous;  they  often  show  a  linear  north-south  grouping  with  interven¬ 
ing  lanes  of  sink  holes;  the  hills  are  steefiest  on  the  western  slopes,  where  the  solvent  action 
of  the  afternoon  showers  falling  on  a  surface  of  higher  temperature  is  increased.  Thus  they 
appear  to  arise  from  a  combination  of  extensive  underground  solution  and  rapid  surfaie 
solution  in  conjunction  with  certain  special  lithological  and  climatic  factors. 

The  Physiography  of  Porto  Rico.  The  physical  features  of  Porto  Rico  have  Ixxin  sys 
tematically  descril)e<l  by  .■X.  K.  Ix)l)eck  and  published  by  the  New  York  Academy  of 
Sciences  under  the  title  of  “The  Phy  siography  of  Porto  Rico”  as  Part  IVy  Vol.i,  of  the  Scien¬ 
tific  Survey  of  Porto  Rico  and  the  Virgin  Islands,  1922.  The  main  conclusions  are  sunmia- 
riztnl  in  five  block  diagrams  reprmluced  herewith  by  courtesy  of  the  .Vademy.  The  right- 
hand  margin  of  each  diagram  represents  the  northern  side  of  the  island.  The  descriptions 
lx*neath  the  series  outline  the  sequence  of  physical  changes  that  have  protluced  the  existing 
to|H)graphic  forms. 

In  addition  to  the  alxne  diagrams  there  is  a  general  Uxration  and  railway  map  ami  a  map 
showing  the  physiographic  regions  of  the  island.  .\  bl<x:k  diagram  of  th»‘  (iuanico  district. 


1.  The  initial  complex  mountain  man  of  Porto  Rico. 

2.  After  the  lirat  pcneplanation.  Showing  the  monadnock  group  forming  tiie  Liitiuillo  Mountains  and 
tlie  Cordillera  Central. 

3.  The  peneplane  lias  been  uplifted  and  dissected  and  a  second  lower  peneplane  lias  been  formed  along 
the  north  side  of  the  island. 

4.  The  whole  island  has  been  lowered,  its  nortliern  and  southern  flanks  have  been  covered  with  coastal- 
plain  deposits,  and  the  mass  as  a  whole  has  again  been  raised. 

5.  Dissection  of  the  coastal  plain  has  taken  place.  Distinct  cuestas  apiiear  on  both  the  north  and  south 
sides  of  the  island. 


Fig.  I — The  main  stages  in  the  physiographic  development  of  Porto  Rico. 


on  the  southern  coast  near  its  western  end,  shows  Gtianiro  Harlxir  as  an  arm  of  the  sea  ex¬ 
tended  by  drowning  as  far  as  the  inner  lowland  through  a  gap  in  two  typical  cuestas  of  the 
fringing  coastal  plain.  The  photographs  are  not  only  well  selected,  but  most  of  them  have 
their  features  labeled,  to  the  reader’s  great  advantage.  The  report  is  another  excellent 
illustration  of  the  great  advantage  that  lies  in  the  description  of  physiographic  features 
in  a  s>'stematic  way  and  in  technical  terms  instead  of  in  the  rambling,  individualistic,  an<l 
unscientific  way  more  commonly  followed. 
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Drought  Relief  Measures  in  Cear&,  In  l‘rofcssor  Jpffcrsf>n’s  discussion  of  the  new  r.dn- 
(all  maps  of  Brazil  (See  pp.  127-135)  reference  is  made  to  the  notorious  droughts  to  which 
the  northeastern  part  of  the  country  (the  Sertao)  is  subjected.  A  recent  article  “Irrigation 
In  Brazil"  by  Ira  W.  McConnell  {Bull.  Pan  Amer.  Union,  Jan,,  1923)  describes  the  mea¬ 
sures  taken  for  permanent  relief  against  this  condition  in  the  state  of  Ceara,  the  chief  sufferer. 
Mr.  McConnell’s  paragraph  on  the  rainfall  is  worth  quoting: 

“The  rainy  season  l)egins  normally  in  December  and  lasts  until  April  or  May;  then  fol¬ 
lows  a  dry  season  until  the  following  rains  at  the  end  of  the  year.  In  most  years  there  w  ill  lie 
light  local  showers  in  October,  known  as  “Chuvas  de  Cajii"  (Cajii  rains),  so  called  because 
they  occur  at  the  time  of  blossom  of  a  popular  fruit  called  “Caju.”  These  rains  are  of  neg¬ 
ligible  value  from  an  agricultural  standpoint  but  are  beneficial  to  the  pastoral  industry. 
The  rainy  season  may  be  delayed  until  January  or  February.  As  the  season  for  rain  advances 
without  it,  the  people  anxiously  scan  the  horizon  for  signs  of  the  much-needed  moisture,  ami 
if  by  March  19,  which  is  the  feast  day  of  San  Jos6,  there  are  no  rains,  they  abandon  hope  for 
that  year  and  set  about  such  remedies  as  they  may  to  wear  through  the  long,  lean,  ami 
hungry  months  until  the  next  rains." 

On  the  other  hand  the  climate  is  healthful,  and  the  valley  soils  are  fertile  and  susceptilile  of 
varied  production,  including  among  exportable  crops  cotton  of  very  fine  grade.  The  state  is 
comparatively  populous  (over  i  ,300,000  persons,  or  32.7  to  the  square  mile,  according  to  the 
1920  census)  thus  showing  a  notable  resiliency  to  disaster.  In  the  great  drought  of  1877-1879 
the  state  is  estimated  to  have  lost  over  300,(KX)  persons  and  75  per  cent  of  the  cattle.  Each 
succeeding  drought  has  been  followed  by  considerable  emigration.  After  the  drought  of  1915, 
according  to  C.  M.  Delgado  de  Carxalho  (Meteorologie  du  Bresil,  1917),  22,000  persons  left 
Ceara  and  8000  died. 

It  was  as  a  result  of  the  drought  of  1877-1879  that  permanent  relief  works  were  initiated, 
the  well-known  “Inspectoria  de  Obras  Contra  as  Seccas”  being  organized  in  1909.  The  first 
work  to  be  undertaken  was  construction  of  railroads  and  highways  to  aid  in  general  economic 
development  as  well  as  to  facilitate  the  prosecution  of  relief  measures.  The  next  step  is 
reservoir  construction.  The  broken  topography  lends  itself  well  to  the  purjjose,  but  the  char 
acter  of  the  precipitation  makes  the  problem  difficult.  Fortaleza,  situated  in  the  best  part  of 
the  area  (compare  the  map.  Fig.  4,  p.  130),  has  a  mean  annual  rainfall  (1849-1917)  0(56  inches, 
the  mean  for  ten  yearsof  drought  was  24  inches;  for  five  flood  years  96  inches.  Quixeramobim. 
an  inland  station,  had  6  inches  in  1914-1915  (figures  for  the  crop  year)  and  57  inches  in  1916- 
1917.  Practically  all  the  run-oflf  occurs  during  the  six  months  or  less  of  the  rainy  season 
Provision  must  be  made  for  the  recurrence  of  partial  droughts  every  five  or  six  years  ami 
also  for  the  times  of  great  drought  when  the  reservoirs  w  ill  l»e  called  u|x>n  to  furnish  supplies 
for  a  30-month  period  without  replenishment.  Hence  complete  storage  is  called  for.  Five 
<lam8  now  under  construction  by  .American  firms  will  have  a  storage  capacity  of  over  4,000,- 
o«K),ooo  cubic  meters  of  water.  Other  contracts  are  in  English  hands.  A  map  on  the  scale  of 
I  :i,o«x>,o(K>  shows  railroads,  highways,  and  reservoirs  completed  and  under  construction  in 
the  region  under  discussion. 

The  Santa  Marta  Region  of  Colombia  as  a  Faunal  Island.  Several  recent  biological 
rx|XHlitions  to  the  Republic  of  Colombia  have  adde<l  greatly  to  our  knowledge  of  the  fauna 
and  flora  of  a  region  that,  to  the  ecologist  ami  biologist,  is  one  of  the  most  interesting  in 
S)uth  America.  Colombia  lies  almost  entirely  between  latitude  l°and  ii®N.  I.atitude  h.is. 
therefore,  little  or  no  influence  upon  the  distribution  of  plant  or  animal  life.  Altitude  ami 
precipitation  are  the  controlling  factors,  ami,  in  a  region  where  within  comparatively  small 
areas  the  topography  varies  from  sea-level  savanas  to  snow-cappetl  mountains  and  the 
rainfall  from  almost  perpetual  drjmess  to  400  inches  annual  precipitation,  much  diversity  in 
life  forms  is  to  be  expected.  Four  life  zones  have  been  recognized:  Tropical,  from  sea  level  to 
al>out  5000  feet;  Subtropical,  from  approximately  5000  to 9000  feet;  Temperate,  from 9«i»<i  to 
12,000  feet;  and  Paramo,  above  12,000  feet.  They  have  been  described  by  Frank  M.  Chap¬ 
man  in  his  monograph  on  the  distribution  of  bird  life  in  Colombia  (Bull.  Amer.  Afuseum  0/ 
Mai.  Hist.,  V'ol.  36,  1917). 

Two  recent  reports  deal  with  the  little-known  Santa  Marta  region.  One  by  Dr.  Alexander 
G.  Ruthven  on  “The  .Amphibians  and  Reptiles  of  the  Sierra  Nevada  de  Santa  Marta, 
Colombia"  {Unit,  of  Afickigan  Afuseum  of  Zoology  Alisc.  Pubis.  No.  8,  1922)  is  based  on  his 
expeditions  of  1913  and  1920.  It  includes  an  interesting  description  of  the  geography  ol  the 
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rc^iioii  l>y  M.  A.  Cariikt  r,  Jr.  Mr.  Carrikcr,  who  has  rcsicU-d  in  ihe  region  for  many  years,  is 
als')  joint  author  with  VV.  K.  ('ly<le  To<l(l  of  “The  Minis  of  the  Siinta  .Marta  Region  of  ('oloin- 
hi.i:  A  Study  in  .Mtitudinal  Distribution"  (Anttjls  Carnf^if  Museum,  Vol.  14,  1922).  The 
Andean  chain  divides  at  the  southern  l>oundary  of  Colombia  into  three  branches,  known  as 
the  Western,  Central,  and  Kastern  ('ordilleras.  In  addition  to  these  is  the  Sierra  Nevada  de 
Sinta  Marta,  a  range  lying  (tarallel  to  the  north  coast  and  practically  at  right  angles  to  the 
kastern  Conlillera.  This  range  has  no  physiographic  or  geologic  connection  with  the  cordil¬ 
leras,  and  evidence  is  abundant  as  to  its  former  connection  with  the  now  jiartly  submerged 
range  which  forms  the  near-by  islands  »)f  the  Caribbean.  The  three  cordilleras,  by  virtue  of 
the  fact  that  they  are  branches  of  the  main  chain  of  the  .Andes,  have  their  life  zones  more  or 
less  closely  related;  but  the  Sierra  Nevada  de  Santa  .Marta  is,  at  least  above  the  45<x)-fcH)t 
nnitour,  completely  isolated  from  the  cordilleras  by  the  practically  conterminous  valleys  of 
the  Rio  Cesar  and  Rio  Rancheria.  The  Tropical  life  zone,  since  its  controlling  factor  is 
latitude  as  well  as  altitude,  is  continuous  for  the  whole  country:  but  altove  that  zone  Santa 
Marta  may  lx*  considered  a  faunal  island.  The  depaujx'rate  fauna  of  these  upper  zones  as 
i-omixired  with  the  fauna  of  the  cordilleras  is  one  of  the  recognized  characteristics  of  islands, 
f  ully  thrif  -fourths  of  the  bird  life  of  the  Santa  Marta  region  is  limited  to  the  Tropical  life 
/one.  Kven  in  this  zone  there  is  a  sjiarcity  of  bird  sjxx-ies  as  comiiared  with  othei  Tropical 
life  /one  regions  of  northern  South  .America,  giving  adderl  sulistantiation  to  the  theory  that 
during  the  time  when  bird  evolution  was  at  its  height  the  Santa  Marta  region  was  a  jx-nin- 
Mila  practiially  cut  off  by  water  except  on  the  east,  whence  came  the  greater  ixirt  of  its 
original  bird  life.  Later,  as  land  formed  south  and  east ,  more  fonus  came  in  —a  prixess  w  hich 
is  still  going  on. 

KCROI’E 

Statistics  on  the  New  Baltic  States.  Through  the  interpretation  of  recent  statistics  an 
article  by  Henri  Hunle  on  Ksthonia,  I.atvia,  and  Lithuania  in  the  Bulletin  de  la  Statiitique 
Generale  de  la  France  et  du  Service  d' Observation  des  Prix  (Vol.  12,  1923,  pp.  .^95-4.t9)  throws 
light  on  contemporary  economic  and  geographical  problems  of  these  thrix.*  Baltic  states. 

I  he  World  War,  though  bringing  political  independence  and  much-needed  agrarian  reforms, 
also  wrought  incalculable  damage,  from  which  recovery  is  only  now  Ix'ginning  to  lie  felt. 

There  has  lieen  a  fairly  general  falling  off  of  population,  the  result  pxirtly  of  losses  on  the 
lattle  field  and  partly  of  the  complete  dislocation  of  economic  life.  The  niimlxr  of  px-ople 
in  Ksthonia  is  said  to  have  diminished  lietween  1917  and  1922  from  i,68o,(xx)  to  i,iio,(x;c; 
in  Latvia  from  2,550,0(X)  in  1914  to  i,596,(xx)  in  1920,  though  the  figure  had  ri.sim  to  1,850,- 
(KKi  by  1922.  Lithuania,  not  counting  the  territory  awarded  to  Polantl  in  March,  1925,  lost 
the  least.  Her  |x)pulation  in  1921  was  2,167,000,  the  decline  Ixtween  1914  and  1920  having 
lx>en  only  325,<xx).  Whereas  Riga,  the  principxd  city  of  Latvia,  had  a  population  of  52o,o<h) 
in  1914,  this  was  reduced  to  i85,(xx)  in  1920;  by  1922,  however,  it  had  remounted  to  270,(xhi. 

Manufacturing  and  mining  are  of  no  great  significance  in  these  states.  What  nunufactures 
there  are  have  suffered  most  through  the  elimination  of  the  Russian  markets.  Of  greater 
iinixirtance  are  the  industries  of  field  and  forest  and  foreign  commerce. 

The  most  im|x>rtant  industries  of  Ksthonia  and  Latvia  are  forestry  and  stixk  raising:  in 
Ksthonia  a  fifth  of  the  total  stijx'rficial  area  exclusive  of  water  is  given  over  to  forests,  ap¬ 
proximately  two  fifths  to  iMsturage  and  meadowland,  and  slightly  less  than  a  (piarter  to 
arable  land.  Somewhat  more  than  a  (juarter  of  Latvia  is  forested,  a  third  is  jiastiires  and 
meadows;  there  is  alxmt  the  same  area  of  arable  land  as  of  forests.  The  principial  field  crops 
ol  U)th  Ksthonia  and  Latvia  are  rye,  oats,  barley,  and  potatoes  (use<l  mainly  for  distillation '; 
but  the  area  actually  under  cultivation  has  Ixten  greatly  diminished  as  a  result  of  the  war. 
The  same  is  true  in  Lithuania.  Here  field  agriculture  is  relatively  more  important  than  in 
its  northern  neighlx)rs,  arable  lanrl  (x'cupying  nearly  a  half  of  the  surface.  But  only  a  half 
of  this  arable  land  is  now  under  cultivation.  Seventeen  per  cent  of  Lithuania  is  forested,  and 
26  |x'r  cent  meadowland  and  pastures.  Efforts  are  Ixung  made  to  revive  the  stock  indust ly. 
which  was  virtually  ruined  by  German  requisitions  and  depxirtat ions. 

Before  the  war,  projirietorshipof  lands  in  these  states  was  largely  in  the  hands  of  a  minor¬ 
ity  of  nobles  who  were  exempt  from  taxation.  The  newly  const ituterl  governments  have  put 
through  drastic  agrarian  refoniis,  splitting  up>  the  great  estates  and  dividing  them  among  the 
pxasants.  .An  attemprt  is  lieing  made  to  create  a  class  of  small  fanners.  The  forests,  however, 
are  Ixing  held  by  the  state. 
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Prior  to  1914  the  Russian  provinces  which  now  form  Esthonia  and  I.atvia  were  important 
primarily  from  the  commercial  point  of  view,  as  gateways  to  Russia.  The  ports,  while  not 
entirely  free  from  obstruction  by  ice,  were,  nevertheless,  ofien  to  commerce  for  longer  periods 
each  year  than  Petrograd.  Between  1908  and  1913,  of  the  total  foreign  commerce  flowing 
through  the  Baltic  ports  of  Russia  (exclusive  of  Finland)  more  than  two-thirds  passed  through 
Latvia  and  Flsthonia,  and  only  31.7  per  cent  through  Petrograd.  The  war  and  the  disordered 
state  of  Russia  have  sa<lly  reducer!  this  trade.  The  foreign  commerce  of  Latvia  has  fallen  to 
one  tenth  of  its  pre-war  volume.  While  internal  reconstruction  within  the  Baltic  states  is 
bringing  al)Out  some  measure  of  recovery  from  the  desperate  situation  of  1919,  only  with  the 
reestablishment  of  stability  in  Russia  can  there  be  much  hope  for  a  return  to  the  commercial 
an<l  industrial  prosperity  of  the  years  l)efore  1914. 

A  Regional  Division  of  France,  1790.  An  article  by  Henri  Mettrier  in  a  recent  numlier  of 
the  Bulletin  de  la  Section  de  Geographie  (V’ol.  37,  1922,  pp.  149-203)  is  devoted  to  a  regional 
stilKlivision  of  France  made  by  Dumez  and  Chanlaire  in  connection  with  their  famous 
“.\tlas  national  de  France"  published  in  1790  an<l  the  years  following.  This  atlas  was  one  of 
several  cartographic  publications  compiled  on  the  l)asis  of  Cassini’s  great  survey  of  France. 
It  was  intended  to  illustrate  the  revolutionary  reorganization  of  F'rance  worked  out  by 
Sieyes  and  put  through  the  National  Assembly  in  1790  whereby,  in  place  of  the  confusing 
complex  of  provinces,  generalities,  intendancies,  and  other  units  of  the  ancien  rfgime,  there 
was  substitued  the  division  into  departements,arrondissements,an(\  cantons  which  has  lasted 
to  the  present  day. 

Dumez  and  Chanlaire  conceived  of  France  as  essentially  sr^uare.  They  split  it  up  into  nine 
regions  forming  three  tiers  of  three  regions  each.  Each  of  the  latter,  in  turn,  was  divided  into 
three  countries  (contrdes),  and  each  country  into  three  departements.  The  scheme  was  not 
altogether  original;  its  authors  acknowledged  their  debt  to  Rol)ert  de  Hesseln  who,  in  1784, 
h.ad  dividc<l  F'rance  into  nine  great  divisions.  De  Hesseln’s  major  divisions  were  perfect 
s<iuares,  each  sulnlividerl  into  smaller  squares,  which  in  turn  were  resulxlivided  into  still 
smaller  stpiares,  and  so  on  down  to  a  fundamental  square  with  sides  of  eight  toises  (51  feet). 
IK-  lles-seln’s  ambition  was  directed  toward  the  eventual  prorluction  of  a  minute  topographic 
•lescription  of  France  l>ased  upon  these  artificial  rectangles.  The  limits  of  Dumez  and  Chan- 
laire’s  regions  and  countries,  however,  being  detennined  by  the  boundaries  of  the  departe¬ 
ments,  were  less  geometric  than  those  of  de  Hesseln  though  fully  as  arbitrary.  They  cer¬ 
tainly  liore  no  relation  to  any  physiographic,  economic,  or  human  provinces  and  hence  can¬ 
not  l>c  comparer!  with  the  natural  or  geographic  regions  of  morlern  geographers.  At  first  the 
authors  of  these  regions  hoped  that  the  National  Assembly  might  adopt  their  divisions  for 
administrative  purposes.  Fear  of  overconcentration  of  authority,  however,  prevailed  in 
France  at  this  time.  Suggestions  favoring  the  establishment  of  larger  administrative  units 
than  the  dejxirtement  were  looked  upon  with  much  suspicion.  Dumez  and  Chanlaire  soon 
saw  fit  to  go  out  of  their  way  in  emphasizing  the  non-political  character  of  their  scheme  and 
stressing  its  value  as  a  mnemonic  aid  for  the  young  in  the  difficult  task  of  learning  the  names 
and  jxisitions  of  the  eighty-three  departements.  It  is  curious  to  note,  however,  that  until  as 
late  as  1919  the  Ministry  of  .Agriculture  employed  a  classification  of  the  departements  into 
nine  regions  corresponding  exactly  to  Dumez  and  Chanlaire’s  regions  as  finally  defined  in 
1792.  M.  Mettrier  l)elieves  that  the  classification  must  originally  have  been  copied  direct 
from  a  map  in  the  “.Atlas  national.” 

F'quality  was  one  of  the  three  great  watchwords  of  the  Revolution.  Frenchmen  sought  to 
attain  not  only  political  and  social  equality  among  individuals  but  also  territorial  equality 
among  the  atlniinistrative  sulxlivisions  of  their  country,  and  it  was  merely  a  further  appln  a- 
tion  of  the  principle  of  equality  that  led  to  the  arithmetical  grouping  of  departements  in  the 
“.Atlas  national"*  and  the  consequent  invention  of  regions  having  no  reality  except  in  the 
minds  of  their  makers.  Si-ience  in  the  eighteenth  century  was  largely  deductive.  Men  were  so 
deeply  absorlnxl  in  the  elalx)ration  of  sy’stems  de<luced  from  preconceived  hypotheses  that 
they  frequently  faile<l  to  connect  their  hypotheses  with  the  facts  of  nature.  In  geography 
this  showed  itself  in  schemes  like  those  of  de  Hesseln  and  of  Dumez  and  Chanlaire.  These 
are  graphic  illustrations  of  the  tendencies  of  political  and  scientific  thought  prevalent  in 
France  during  years  fully  as  interesting  for  their  intellectual  vagaries  as  for  the  dramatic 
events  that  marke<l  them. 


I 


The  Agrarian  Problem  in  Sicily.  Most  of  the  interior  of  Sicily  is  given  over  io  latifundia, 
or  great  estates,  ranging  from  150  to  1000  hectares  in  extent  (370  to  2471  acres).  Not  more 
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than  7X7  ixTwns  own  about  a  third  of  the  entire  area  rovere«l  by  the  cadastral  survey  of  th« 
island,  and  nearly  one  sixth  is  in  the  hands  of  173  individuals  Unlike  the  haciendas  of  Mex¬ 
ico  'see  C».  M.  McBride:  The  l-and  Systems  of  Mexico,  Amer.Geogr.  Soc.  Research  Ser.,  No. 
12,  New  York,  1923),  the  latifundia  do  not  normally  include  the  peasant  villages  with  the 
intensively  cultivated  fields,  orchards,  and  gardens  surrounding  them.  The  characteristic 
j;reat  estate  of  Sicily  forms  generally  a  tract  of  lonely,  uninhabited  country’  devoted  to 
stock  raising  and  to  the  extensive  cultivation  of  cereals.  In  its  midst  usually  there  is  merely  a 
cluster  of  farm  buildings  and  the  dwelling  house  of  the  owner  (often  an  al>sentee  landlord). 

Professor  Giovanni  I^renzoni,  of  the  University  of  Siena,  in  an  article  entitled  “Latifun¬ 
dia  in  Sicily  and  their  Pos-sible  Transformation"  (Internal.  Rev.  of  Agric.  Economics,  Vol.  i 
(N.  S.),  1923,  pp.  3ib-349)  asserts  that  in  the  “struggle  l)etwt‘en  the  latifundia  and  the  oases 
of  intensive  cultivation  lies  the  whole  drama  of  the  inland  zone  of  the  island  and,  it  may  be 
s.iid,  of  all  Sicily."  During  times  of  prosperity  the  oases  grow  in  size  and  numl)ers;  in  “periods 
of  ili-cadence  and  poverty"  they  shrink,  and  the  islands  that  have  temixjrarily  emerged  from 
the  sea  of  the  latifundia  “are  covered  once  again." 

I'he  main  reason  for  the  existence  of  these  estates  is  to  l)e  sought  in  the  dryness  of  the 
climate  and  consequent  shortage  and  uneven  distribution  of  water.  The  widespread  occur¬ 
rence  of  clayey  soil  must  also  be  taken  into  account.  Over  large  tracts  the  only  profitable 
croi)s  that  can  be  grown  without  irrigation  are  certain  cereals  “and  especially  winter  wheat, 
alternating  with  natural  pasture  or  with  pulse  crops  cut  once  only  in  the  year."  Cultivation 
is  carried  on  during  the  autumn  and  winter.  In  summer  the  land  is  al>andoned,  jiartly  lie- 
cause  it  is  then  unproductive  and  partly  lK*cause  of  the  malaria  prevalent  during  the  hot 
months. 

As  now  operated  the  latifundia  bring  many  evils  to  the  social  and  economic  life  of  the 
community.  These  evils  all  tend  to  work  toward  the  perpetuation  of  the  system,  so  that  we 
have  a  series  of  vicious  circles.  For  example,  the  concentration  of  population  in  the  larger 
inhabited  centers  and  the  abandonment  of  most  of  the  countryside  to  latifundia  is  due  in 
iwrt  to  malaria.  On  the  other  hand  malarial  mosquitoes  seem  to  breed  most  plentifully  in 
those  waste  places  where  the  population  is  the  least.  The  scarcity  of  good  local  roads 
prevents  the  introduction  of  machinery  and  equipment  for  the  construction  of  works  of  im¬ 
provement  on  the  estates.  And  yet  the  lack  of  easy  communications  is  itself  a  result  of  the 
Itackward  development  of  these  very  estates.  The  insecurity  of  property,  especially  of  cat¬ 
tle,  due  to  the  uncertainty  of  public  safety,  is  likewise  partly  a  cause  for  and  partly  an 
effect  of  existing  conditions. 

Professor  Ixirenzoni  does  not  hope  for  any  immediate  or  sudden  amelioration  of  these 
conditions.  Rather  than  by  breaking  up  the  latifundia,  he  thinks  that  greater  productivity 
may  lie  attained  by  leaving  them  intact.  On  the  other  hand,  he  is  convincetl  that  there  is 
full  justification  from  the  social  point  of  view  for  the  enactment  of  legislation  empowering 
the  state  to  force  the  landholders  either  to  undertake  the  improvement  of  their  estates  or 
else  to  give  them  up  to  others  who  will  do  so.  It  is  especially  desirable  that  systems  of  irri¬ 
gation  be  introduced,  together  with  the  planting  of  fruit  trees  and  the  more  intensive  and 
scientific  cultivation  of  cereals.  In  any  case  it  must  be  a  long  process  l>efore  the  latifundia 
are  transformed  into  agricultural  units  that  will  l)e  a  benefit  rather  than  a  menace  to  the 
(ommunity  and  nation. 

Pluses  of  Karst  Evolution  in  Moravia.  Professor  Cviji£  has  recently  studied  the  karst 
l.inds  of  Moravia  w’ith  a  view  to  testing  his  theories  of  the  development  of  karst  topography. 
The  results  of  his  research  are  published  by  the  Academy  of  Sciences  of  Ifelgrade,  Glas,  108, 
1923  (the  article  is  in  Serbian  with  a  resume  and  explanations  of  the  diagrams  in  French). 

The  karst  lands  of  Bohemia  which  are  dealt  with  in  this  article  occur  to  the  north  of  Brno 
(Kriinn)  near  Blansko,  a  district  in  which  limestone  of  Devonian  age  is  overlain  by  a  thin 
covering  of  clay  prorluced  by  weathering.  In  some  sections  the  limestone  is  overlain  with 
^ands  and  clays  of  Secondary  rock.  In  consequence  the  land  forms  are  different  from  those  of 
the  Dinaric  karst.  The  size  of  the  sink  holes  is  restricted  because  the  clay  forms  patches  of 
impermeable  covering  on  the  surface.  Further  the  existence  of  much  loose  material  causes 
the  blocking  of  sink  holes  in  times  of  heavy  rain  or  of  the  melting  of  the  snow,  and  temporary 
lakes  and  swamps  are  the  result.  The  grander  features  of  the  Dinaric  karst,  such  as  the  great 
rocky  dolines,  are  lacking  and  the  lapi^s,  uvalas,  and  poljes  are  nowhere  seen  in  Moravia. 

.\lthough  the  surface  forma  are  different,  yet  the  main  course  of  evolution  seems  to  be 
similar  to  that  of  the  Dinaric  lands.  A  series  of  caverns  at  different  levels  enable  one  to  trace 
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successive  stages  of  their  formation  and  show  indisputably  that  the  mechanical  action  of 
water  has  had  much  to  do  in  their  formation.  Professor  Cvijic  insists  upon  the  greater  wi-ar 
and  tear  of  mechanical  erosion  and  the  lessening  imiiortance  of  dissolution  as  a  disrupting 
agency  as  the  cycle  |>rot'eeds.  The  moment  a  subterranean  river  is  forme<l  it  is  the  mech.mi- 
cal  action  that  prt'tlominates. 

Various  other  features,  in  luirticular  dry  valleys  and  iionors  together  with  the  calcareous 
deposits,  make  the  region  an  excellent  test  case  for  the  theories  of  karst  evolution  which 
Professor  Cvijit  has  originated  and  which  are  iiphehl  by  his  researches  in  this  region. 

E.  M.  Sanoeks 

Italian  Cartography  of  the  Sixteenth  and  Early  Seventeenth  Centuries  and  a  Sixteenth 
Century  Description  of  Italy.  The  j)eriod  before  the  middle  of  the  seventeenth  century  has 
Ijeen  called  the  prenfodftic  period  in  the  history  of  cartography.  Though  something  was  then 
known  of  the  principles  of  triangulation  and  of  the  astronomical  determination  of  positions, 
to[K>graphic  maps  were  almost  universally  liased  upon  route  measurements,  estimates,  and 
other  non-geodetic  calculations.  Detailed  maps,  however,  were  produced,  especially  after 
1500;  and  some  of  these,  more  particularly  those  of  the  Italian  and  Dutch  schools,  were  re¬ 
markably  accurate  considering  the  methods  used.  Something  of  the  mathematical  preci>iun 
which  could  not  be  attained  because  of  the  lack  of  instrumental  surveys,  was  in  fiart  made 
up  for  by  the  profoundly  scholarly  and  critical  studies  that  went  into  cartographic  compila¬ 
tion. 

Italian  students  have  of  late  lieen  devoting  much  attention  to  the  development  of  the 
cartography  of  Italy  l)etween  the  mid-fifteenth  and  mid-seventeenth  centuries.  .At  the 
suggestion  of  Professor  Roberto  .Almagii  of  the  University  of  Rome,  now  a  leading  authority 
in  this  fiehl,  the  Eighth  Italian  (knigraphical  Congress  approver!  a  project  for  the  publication 
of  a  Corpus,  or  collection,  of  photographic  facsimiles  of  ma|>s  of  Italy  of  this  (X'riod  something 
on  the  lines  of  N'ordenskiold's  Facsimile  Atlas  and  Periplus  {Atli  VlII  Congr.  Geogr.  Italiano 
tenuio  in  Firenze  dal  jq  Marzo  al  6  Aprile,  igsi,  Florence,  1922,  pp.  125-128).  It  is  to  be 
sincerely  hoped  that  this  project  may  be  realized,  for  at  the  present  time  the  maps  are  so 
widely  scattered  through  the  archives  and  li'.iraries  of  the  |X‘ninsula  that  a  synthetic  study 
of  them  is  all  but  im|K>ssible. 

.A  magnificent  volume  by  Professor  .Almagia  ap|)eared  in  1922  under  the  title  “I.'  ‘Italia’ 
di  (kovanni  .Antonio  .Magini  e  la  cartografia  dell’Italia  nei  secoli  xvi  e  xvii”  (Comitato  Geogr . 
Saxionale  Italiano  Puhhl.  No.  /,  Naples  and  Florence).  The  Paduan,  Ci.  .A.  Magini,  born  in 
>555  from  1588  until  his  death  in  1617  professor  of  astronomy  at  the  University  of 
llologna,  was  the  foremost  Italian  map  maker  of  his  day.  Besides  the  great  atlas  of  Italy, 
“Italia,"  he  was  the  editor  of  a  new  edition  of  Ptolemy’s  "tieography”  (Venice,  I59<>).  uf 
various  astronomical  and  astrological  works,  and  of  a  general  map  of  Italy  dating  from  itios 
(siH?  Geogr.  Rev.,  Vol.  10,  1920,  p.  418), 

Professor  .Almagi<i’s  volume  is  an  exhaustive  and  learnetl  study  of  the  “Italia,”  its  sources 
and  influence  u(wn  the  future.  Incidentally  the  author  brings  together  such  a  wealth  of 
material  on  Magini’s  predecessors  and  successors  that  his  work  may  also  be  regarde<l  as  a 
general  treatise*  on  the  Italian  cartography  of  the  age. 

Magini's  atlas  consists  of  sixty-one  plates  preceded  by  a  brief  descriptive  text.  From  his 
study  of  its  sources.  Professor  Almagi4  concludes  that  little  more  than  a  fifth  of  the  data 
was  drawn  from  previously  printed  materials.  The  remainder  was  derived  from  official 
unpublished  documents  and  from  infunnatioii  which  Magini  was  enabled  to  gather  through 
friendly  personal  connections  with  Prince  Francesco  Gonzaga  and  ot  her  jxjwerful  men.  Some 
idea  of  the  infinite  care  which  the  cartographer  exercise<l  may  lie  inferretl  from  the  following 
comments  which  he  made  upon  his  work:  “I  have,  then,  tried  with  all  care  to  procure  tracings 
and  designs  of  all  (larts  of  this  province  [and  of  Italy],  not  contenting  myself  with  merely 
one  or  two  for  each  part  but  only  with  all  that  it  was  possible  to  obtain  through  personal 
requests  and  through  having  requests  for  them  made  to  the  Princes  and  Lords  of  the  states 
of  Italy  and  to  engineers  and  men  of  genius  {virtuosi)  who  have  possession  of  them.”  .After 
drawing  up  a  preliminary  sheet  for  each  map,  Magini  would  submit  it  for  criticism  to  coin- 
(letent  local  authorities:  “Nor  haw  I  been  satisfied  with  showing  a  sheet  to  one  alone,  but  to 
many  in  order  that  they  might  confirm  whatever  I  have  set  down  in  the  course  of  this  lalxiri- 
ous  work.  ...” 

So  detailed,  so  artistically  and  clearly  drawn,  and  so  reliable  were  Magini’s  ma|is  that  the 
“Italia"  went  through  many  editions,  and  its  plates  were  frequently  incorporated  into  later 
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atl.is»‘s  ami  copied  by  later  cartographers.  They  were  used  in  the  atlases  of  Mercator,  Jans- 
,111,  Mleau,  Greuter,  ami  Sanson;  and  Marini’s  influence  was  felt  even  in  the  early  eighteenth 
nniury. 

In  connection  with  his  new  edition  t)f  l'toleiny’s‘‘lieography,"  Magini  wrote  a  commentary 
1)11  the  motlern  ma|)s.  Though  he  added  much  original  material,  his  main  source  for  the  his¬ 
torical  notices  in  this  commentary  was  the  “Descrittionede  tutta  ltalia’’of  Leandro  .Mln'rti, 
tlr^t  published  in  1551.  This  work  is  the  subject  of  an  article  by  Professor  G.  IL  Roletto 
"l.c  cognizioni  geografiche  di  Ix-antlro  .Mlierti,"  Boll.  Krale  Soc.  Geogr.  Italiana,  St'r.  5,  \ol. 

II,  19ZZ,  pp.  455-4>*5)-  AllRTti,  a  IXmiinican  friar,  traveled  widely  through  Italy  in  the 
tiunties  and  thirties  of  the  sixteenth  century.  He  found  his  inspiration  in  Flavio  Kiondo’s 
"li.ilia  illustrata,"  a  great  l.atin  description  of  the  antiquities  and  historical  monuments  of 
the  country  written  by  one  of  the  famous  humanists  of  the  preceding  century  (see  J. 
llusslein:  Flavio  Biondo  als  Geograph  des  Friihhumanismus  (diss.),  Wurzburg,  1901). 
.MU-rti,  however,  was  a  keener  observer  than  Biondo  of  contemporary  conditions,  and  the 
■l)escrittione”is  primarily  of  value  for  the  detailed  account  it  gives  of  the  agriculture,  mining, 
forestr>’,  and  trade  of  the  Italy  of  the  time.  Professor  Roletto  has  introrluced  in  his  article  a 
most  interesting  series  of  sketch  maps  showing  the  distribution  of  various  products,  lines  of 
coinmunication,  (lorts,  and  commercial  centers  as  Alberti  describes  them. 

■Mberti’s  and  Magini’s  works  are  important  documents  not  only  for  the  light  they  shed  on 
the  development  of  geographical  science  but  also  as  sources  for  the  study  of  the  human 
geography  of  Italy  <luring  the  age  of  the  Renaissance. 

AFRICA 

The  Political  Significance  of  Abyssinia.  The  only  African  iK“ople  who  have  Ixien  able 
continuously  to  maintain  their  national  independence  from  very  early  times  are  the  Abys- 
sinians,  or  Ethiopians,  as  they  call  themselves.  Their  country  stands  remote  u{K>n  mountains 
and  plateaus,  cut  off  from  the  outside  world  by  deserts  and  arid  plains  to  north,  east,  and 
south,  and  to  the  west  by  the  great  swamps  of  the  Nile  valley.  Its  dominant  race  is  a  proud 
and  ancient  folk  of  Hamit ic  stock.  Members  of  its  ruling  family  would  trace  their  lineage 
l)ark  to  Solomon  and  the  Queen  of  Sheba.  Its  religion,  a  primitive  form  of  Christianity 
closely  related  to  the  Coptic  Christianity  of  Egypt,  has  bound  the  people  together  through 
the  richness  of  traditions  and  the  fanatic  loyalty  it  inspired  while  the  floods  of  Islam  were 
swt'eping  over  the  surrounding  lowlands. 

t'olonizing  nations  of  Euro|)e  have  looketl  covetously  upon  the  vast  and  undevelojied  re¬ 
sources  of  Abyssinia,  but  the  Ethiopian’s  ability  to  defend  himself  and  the  mutual  jealousies 
of  the  Europeans  have  preventetl  any  one  of  these  nations  from  gaining  a  foothold  upon  her 
soil.  Italy  remembers  with  bitterness  Crispi’s  ill-fated  attempt  to  convert  Menelik’s  realm 
into  an  Italian  protectorate,  an  attempt  which  resulted  in  the  crushing  Italian  defeat  at 
.\duwa  in  1896.  Before  the  World  War  Germany  dreamed  of  .Abyssinia  as  a  sphere  of  eco¬ 
nomic  influence  ultimately  to  become  a  colony,  and  during  the  war  German  intrigue  was  in 
some  degree  responsible  for  civil  strife  which  threatened  to  nullify  the  magnificent  achieve¬ 
ment  of  Menelik  in  forging  a  strong  and  united  nation  from  a  hostile  aggregation  of  feudal 
princi|talities.  The  most  elal>orate,  thorough,  and  informative  work  on  the  country,  a  vast 
treatise  in  three  volumes  dealing  with  all  aspectsof  .Abyssinian  geography  and  life,  came  from 
the  |)en  of  a  German  traveler  (G.  K.  Rein;  .Abessinien,  eine  Landeskunde  nach  Reisen  und 
Studien  in  den  Jahren  1907-13,  3  vols.,  Berlin,  1918-1920.  These  volumes  contain  useful 
bibliographies.  See  also  Giusep{x^  Fumagalli:  Bibliografia  etiopica,  Milan,  1893). 

Since  the  elimination  of  German  ambitions  in  the  .African  colonial  field,  I'rance,  (ireat 
Britain,  and  Italy  have  been  far  from  united  in  their  attitude  toward  .Abyssinia.  Completely 
surrounded  by  colonies  of  these  nations,  the  Ethiopian  state  will  become  ever  more  the  pri- 
marj-  source  of  the  economic  prosjierity  of  these  colonies.  Were  she  to  be  broken  up  |x)iiti- 
cally,  the  value  of  these  lean  lands  would  be  immeasurably  increased  by  the  acquisition  of 
blocks  of  the  .Abyssinian  hinterland.  But  if  she  is  able  to  maintain  her  inde|)endence,  only 
through  the  development  of  the  transit  trade  in  commodities  from  her  rich  fields,  forests, 
and  mines  may  any  considerable  commercial  prosperity  be  hoped  for  in  the  lands  imme<li- 
ately  adjoining. 

By  far  the  greater  extent  of  .Abyssinia's  frontiers  faces  British  territory:  the  .Anglo- 
Fgyptian  Sudan  and  Uganda  on  the  west,  Kenya  Colony  on  the  South,  and  British  Somali¬ 
land  on  the  east.  Italian  territory  comes  second,  with  Eritrea  on  the  north  and  Italian  So- 
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nialilan<l  un  the  southeast;  and  French  territory  takes  the  last  place  with  the  small  an.i  of 
I'rench  SoinalilamI  on  the  northeast.  The  |>osition  of  the  French,  however,  is  altoKetlu-r 
unique.  Though  theirs  is  the  smallest  adjacent  colony  and  is  se|t.irated  from  the  rich 
hiithlands  of  central  .Abyssinia  by  a  tract  of  «lesert,  there  runs  through  French  Somalil.iml 
the  main  link  of  commercial  communication  lietwer^n  .Abyssinia  an<i  the  outside  world. 
This  is  a  railway  (finally  completer!  in  1917,  though  it  had  o|K‘rated  as  far  as  Dire  Dawa  for 
many  years  before)  from  Jibuti,  the  port  of  French  Somaliland  to  Addis  .Altaba,  the  capital. 
Of  the  total  Itorder  line  of  .Abyssinia,  only  about  9  per  cent  faces  French  territory,  yet  no  less 
than  71  per  cent  of  the  foreign  commerce  of  that  country  flowed  through  French  Somaliland 
in  1917  (M.  Boucoiran:  La  situation  rconomujue  de  1’  Ethiopie,  Renseign.  Colon.  {Suppl.  d 
r  Afrique  Fran(aise),  1918,  pp.  177-204:  reference  on  p.  188).  It  is  to  be  supposed,  therefore, 
that  France  would  gain  little  and  lose  much  through  the  partition  of  Abyssinia.  F'rana-’s 
immediate  hinterland  forms  one  of  the  least  desirable  parts  of  that  country:  the  acquisition 
of  the  richer  tracts  by  the  Italians  and  British  would  unquestionably  spell  ruin  fur  the  com¬ 
merce  of  Jibuti. 

The  British,  on  the  other  hand,  would  gain  a  great  deal  were  they  able  to  establish  control 
over  the  western  and  southern  parts  of  the  Ethiopian  realm.  The  natural  resources  of  these 
regions  are  not  only  well  worth  exploiting,  but  much  of  the  future  prosperity  of  the  eastern 
Sudan  will  depend  upon  the  measures  taken  to  impound  and  regulate  the  headwaters  of  the 
Blue  Nile,  now  in  .Abyssinian  territory.  Besides,  to  the  south,  the  most  advantageous  route 
for  the  Cape-to-Cairo  railway  runs  along  the  border  of  the  Abyssininian  highlands,  avoiding 
the  swamps  of  the  upper  Nile  valley, 

Italians  look  upon  the  political  and  economic  conquest  of  northern  .Abyssinia  as  an  essen¬ 
tial  complement  of  their  Red  Sea  colony  of  Eritrea,  and  in  the  south  their  new  possession  of 
Jubaland  is  practically  worthless  without  trade  from  the  productive  .Abyssinian  lands  to 
the  north  (see  the  following  note). 

These  circumstances  tend  to  color  the  policy  of  all  three  nation's  toward  Abyssinia,  and 
are  well  illustrated  in  their  respective  attitudes  towards  the  slavery  question  now'  before 
the  I.eague  of  Nations.  .An  impartial  discussion  of  the  state  of  Abyssinia  is  given  by 
Mr.  C.F',  Rey  in  recent  articles  in  the  Geograpkual  Journal  (“Abyssinia  and .Abyssinians  of 
To-Day,"  Vol.  60,  1922,  pp.  177-194)  and  Journal  of  the  African  Society  ("Abyssinia  of 
To-Day,"  Vol.  21,  1921-1922,  pp.  279-290,  Vol.  22,  1922-1923,  pp.  17-29  and  i09-t2o) 
and  in  an  absorbing  book  by  him  entitled  "Unconquered  Abyssinia  as  It  is  Today," 
Seeley,  Ser\'ice  &  Co.,  London,  1923. 


The  Development  of  Italian  East  Africa.  As  was  explained  in  the  foregoing  note,  the 
Italian  possessions  in  East  Africa  must  owe  their  future  prosperity  in  the  main  to  their  [xjsi- 
tion  as  outlets  of  the  tra<le  of  Abyssinia  and  the  eastern  Sudan.  The  Italians,  however,  are 
making  vigorous  attempts  to  promote  the  local  development  of  these  regions  so  far  as  limited 
natural  resources  will  permit. 

Of  the  three  |X)ssessions,  F>itrea,  Somaliland,  and  Jubaland,  Eritrea  is  the  most  promising. 
The  highlands  of  Aby'ssinia  are  prolonged  northward  into  this  colony  and  give  a  variety  of 
terrain  lacking  in  the  deserts  and  arUl  stepiies  of  the  southern  colonies.  Coffee  and  grains 
grow  in  the  more  elevatetl  valleys,  and  the  hot  lowlands  of  the  Barca  and  Sona  Rivers  to  the 
west  are  adapted  to  cotton.  Cotton,  indeed,  is  said  to  be  the  outstanding  agricultural  prob¬ 
lem  of  Eritrea.  The  Italian  government,  however,  up  to  the  present  has  not  been  able  to 
promote  its  cultivation  on  an  extensive  scale.  An  active  campaign  carried  on  a  few  years 
ago  for  the  purfiose  of  introducing  cotton  cultivation  in  the  Barca  valley  tended  to  discour 
age  all  who  were  connected  w’ith  it,  capitalists  and  planters  alike.  Vigorous  propaganda  led 
to  widespread  planting  and  a  short-lived  boom;  this  was  followed  by  disaster  and  loss  during 
seasons  of  drought  that  came  soon  after,  for  no  adequate  provision  had  bt'en  made  for  the 
construction  of  reclamation  works.  The  Italians  now  understand  that  only  through  exten¬ 
sive  gov'ernmental  co-operation  in  the  building  of  dams  and  irrigation  canals  can  anything 
l)e  expected  of  their  efforts.  .A  great  obstacle  in  the  way  of  carrying  through  these  reclama¬ 
tion  projects,  however,  is  the  lack  of  labor.  Intense  tropical  heat  renders  the  region  alto¬ 
gether  unsuitable  for  field  laborers  from  Italy.  The  employment  of  pilgrims  en  route  to  and 
from  Mecca  and  of  immigrants  from  Arabia  may  partially  solve  the  problem, but  a  competent 
critic  believes  that  in  the  long  run  nothing  tangible  can  be  accomplished  without  the  ini- 
|M)rtation  of  Chinese.  (On  cotton  growing  and  other  agricultural  problems  of  Eritrea  set- 
(Irazio  Bedrazzi:  Centri  ed  industrie  <lella  colonia  Eritrea,  Kiv.  Coloniale,  Vol.  13,  1918,  pp. 
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414  424:  Adriano  Lanzoni:  Escursione  ncl  Marghebla,  Boll.  Reale  Soc.  Geogr.  Italiana,  Series 
5.  Vol.  9,  1920,  pp.  249-258;  niise  en  valeur  de  Tfirythree,”  Renseign.  Colon.  (Suppl.  d 
l  Afritfue  Franfaise,  1922,  pp.  285-288.  For  a  brief  but  graphic  description  of  Eritrea,  see 
H.  \Vill)erforce-Bell:  The  Italian  Colony  of  Eritrea,  Journ.  Central  Asian  Soc.  Vol.  10,  1925, 
I'P.  .W-34'>-) 

Opinion  regarding  the  construction  of  railways  in  Eritrea  is  divide<l.  One  group  l)elieves 
that  the  present  railway  should  lie  continued  westward  to  Kassala  in  the  .Anglo-Egyptian 
Sudan  not  far  from  the  Eritrean  frontier  (see  “L’avenir  de  r£r>'three  et  le  port  de  Massaou- 
.ili,”  L’  Afrique  Fran(aise,  Vol.  53,  1923,  pp.  97  98).  Massawa,  it  is  argueil,  is  by  far  the  In-st 
|¥irt  on  the  Red  Sea;  when  the  destruction  caused  by  the  earthquake  of  1921  has  lieen  re- 
liain-d,  ailequate  terminal  and  trans.shipment  facilities  completed,  and  the  railway  put 
through  to  Kas.sala,  ailvocatesof  this  plan  lx“lieve  that  Massawa  ought  to  lK*come  the  great 
outlet  for  the  whole  of  the  eastern  Sudan.  Others,  however,  think  it  would  lie  a  serious  mis- 
t.ike  to  try  to  tap  the  commerce  of  the  Sudan  through  Eritrea  and  that  the  continuation  of 
the  railway  to  Kassala  would  result  only  in  draining  the  commerce  of  the  western  part  of 
I'ritrea  itself  out  through  British  territory  and  northward  over  a  railway  which  some  day 
will  connect  Kas.sala  with  Port  Sudan.  They  point  out  that  though  the  actual  distance  from 
Kassala  to  Massawa  is  less  than  from  Kassala  to  Port  Sudan,  the  advantages  of  the  former 
mute  are  more  than  neutralized  by  the  ruggetl  country  it  would  have  to  traverse.  The  route 
from  Kassala  to  Port  Sudan,  on  the  other  hand,  finds  an  easy  down  grade  the  entire  distance. 

( )p|ionents  of  the  Kassala  railway  project  think,  therefore,  that  the  attention  of  the  colonial 
authorities  should  lie  direct erl  exclusively  to  the  building  of  railways  southwanl  to  the  .Abys¬ 
sinian  Ixirder  and,  perhaps,  ultimately  lieyond.  They  argue  that  already  the  trade  of  Tigre 
and  the  I.ake  Tsana  country  is  finding  an  outlet  by  this  route  ami  that  there  are  un|iaralleled 
opportunities  for  future  commerce  when  the  coffee,  ivory,  wax,  and  grains  of  these  remote 
regions  nwy  reach  the  sea  directly  by  rail.  Statistics  compiled  by  M.  Boucoiran  an»l  citerl  in 
the  pre<.:e<ling  note  show  that  from  1911  to  1917  there  was  a  steady  increase  in  the  foreign 
commerce  of  .Abyssinia  by  way  of  Eritrea  at  the  expense  of  the  Jibuti  route.  (For  an  argu¬ 
ment  against  the  extension  of  the  railway  to  Kassala  see  Orazio  Perlrazzi:  l.a  ferrovia  Eritrea 
e<l  il  suo  avvenire,  L’Esplorazione  Commerc.,  \'ol.  32,  1917,  pp.  225-237.) 

Theentire  “horn”of  .Africa  from  the  base  of  the  .Abyssinian  highlandseastward  and  south¬ 
eastward  to  the  Gulf  of  Aden  and  Indian  Ocean  is  a  parched  and  barren  country  roamed  over 
by  nomad  trilies.  The  interior  of  this  tract,  which  was  conquered  by  Menelik  for  .Abyssinia, 
is  very  iiiqxTfectly  known.  Two  great  rivers,  the  J uba and  VVebiShebeli,  rise  in  the  .Abyssin¬ 
ian  hills  and  make  their  way  southeastward  through  Italian  territory.  The  Juba  reaches  the 
st‘a,  but  the  Webi  Shelieli,  after  curv'ing  southwest  and  flowing  parallel  to  the  coast  for  some 
three  hundreil  miles  liehind  a  broad  belt  of  sand  dunes,  finally  disappears  in  swamps  near  the 
mouth  of  the  Julia.  .An  agricultural  ixipulation  clusters  about  the  river  valleys,  but  the 
greater  jiart  of  the  country  is  given  over  to  stock  raising.  (On  the  (lopulation  of  Italian 
Somaliland  see  Giuseppe  C'aniglia:  Note  di  demografia  politica  della  Somalia  Italiana, 
Riv.  Coloniale,  Vol.  13,  1918,  pp.  196-200;  Nello  Puccioni:  .Appunti  sulla  distribuzione  geo- 
grafica  delle  popolazione  della  Somalia,  Boll.  Reale  Soc.  Geogr.,  Italiana,  Series  5,  Vol.  8, 
1919.  PP  i49-t.S9>- 

The  greatest  problem  in  the  local  development  of  Italian  Somaliland  is  the  problem  of 
water.  In  the  lack  of  definite  knowledge  there  are  wide  differences  of  opinion  reganling 
rainfall  and  potential  supplies  of  water  from  subterranean  sources  (see  Romolo  Onor: 
II  problema  idraulico  del  Benadir,  L'Agricoltura  Coloniale,  Vol.  15,  1921,  Nos.  7  and  8; 
(iiuseppe  Stefanini:  II  problema  idraulico  in  Somalia,  ibid.,  Vol.  15,  1921,  pp.  5.39“  . S42; 
■■dem:  11  problema  idraulico  del  Benadir,  ibid.,  Vol.  17,  1923,  pp.  132-143).  Under  the  able 
Itadership  of  the  Duke  of  the  .Abruzzi  an  extensive  work  of  reclamation  is  lieing  carrie<l 
through  at  Shidli  on  the  VVebi  Shebeli  some  sixty  miles  from  Mogdishu.  An  area  of  14,800 
acres  of  agricultural  land  is  to  lie  reclaimed  by  1925  by  the  building  of  a  dam  across  the 
river,  the  construction  of  a  network  of  irrigation  canals,  and  the  clearing  of  the  land,  now 
overgrown  with  brush  and  scrub.  .A  third  of  the  reclaimed  area  is  to  l)e  devoted  to  cereals,  a 
third  to  Egyptian  cotton,  and  a  thini  to  forage  crops.  Communication  is  maintained  with 
Mogdishu  by  small  steamers  on  the  river  ami  by  a  light  railway  over  the  <lunes  between  the 
river  and  the  jxirt.  (See  Giusep|)e  Scas.sellati-Sforzolini;  I  lavori  agricoli  dell’  iinpresa  “S.  .A. 
I.  S.”  di  S.  A.  R.  il  Duca  degli  Abruzzi  nella  Somalia  Italiana,  L’  Agricoltura  Coloniale, 
\’ol.  16,  1922,  pp.  89-98;  .Amlre  Devaux:  L’Oeuvre  du  Due  <les  .Abruzzes  dans  la  Somalie 
Italienne,  Renseign.  Colon.  {Suppl.  d  /’  Afrique  Franiaise),  1923,  pp.  181-186.)  Now’  that 
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Italy  has  obtaine<i  (xissossion  of  both  banks  of  the  Juba  it  is  to  be  expected  that  similar 
operations  may  be  undertaken  on  that  river  as  well. 

From  the  commercial  point  of  view,  Italian  Somaliland  is  situated  most  disadvantageously. 

It  is  separated  from  the  productive  central  and  southern  portions  of  Abyssinia  by  br(>ad 
tracts  of  poor  and  arid  country  out  of  which  little  trade  may  be  expected  to  come.  More 
serious  is  the  total  lack  of  a  good  port.  The  entire  coast  from  Cape  Guardafui  to  south  of  the 
mouth  of  the  Juba  is  inaccessible  from  the  sea  during  the  southwest  monsoon.  Kismayu  in 
julialand  is  the  first  ixrrt  as  you  go  south  that  can  be  used  freely  at  all  times  of  the  year. 

The  Italians  had  high  hojies,  therefore,  that  the  acquisition  of  Jul)aiand  from  Great 
Britain  would  go  far  to  compensate  her  for  these  defects  in  her  colony.  According  to  the 
secret  Treaty  of  I^ondon  (1915)  Italy’s  colonial  empire  was  to  be  enlarged  by  the  cession  to  it 
of  territory  held  by  (ireat  Britain  and  France.  This  was  to  be  done  as  compensation  in  the 
event  of  the  acquisition  by  (ireat  Britain,  France,  and  Belgium  of  the  (ierman  colonies.  The 
greater  part  of  Jubaland,  ceded  by  (ireat  Britain  in  1919  and  1920,  formeel  a  portion  of  this 
compensation  (for  a  map  of  the  new  boundary  of  Jul)aland  see  L’Afrique  Franqaise,  Vol.  33, 
•923,  p.  266).  Jubaland  is  the  continuation  west  of  the  Juba  River  of  the  dry,  semidesert 
I)lains  that  characterize  Italian  Somaliland.  (Sec  the  scholarly  monograph  on  the  geography 
of  Jtiltaland  l>ase<l  upon  a  thorough  study  of  the  literature  of  this  region  by  Ruggero  Cani: 

11  Giubaland,  L' Africa  Italiana,  Vol.  40,  1921,  pp.  137-154  and  177-215.)  Except  for  pas¬ 
turage  and  a  stripof  agricultural  land  alongthe  Juba  it  offers  little  in  the  way  of  natural  re¬ 
sources.  It  has,  however,  a  fine  port  in  Kismayu,  open  to  commerce  all  the  year  round,  a 
ix)rt  which  the  Italians  lielieve  is  capable  of  development  as  an  outlet  for  the  trade  of  the 
rich  <listricts  of  southern  Abyssinia  (much  as  Massawa  is  to  be  dewloped  as  an  outlet  for 
northern  Abyssinia),  provided  certain  trade  routes  leading  thence  to  the  Abyssinian  frontier 
may  lie  placed  in  Italian  territory. 

Unfortunately  from  the  Italian  point  of  view,  the  territory  ceded  by  Great  Britain  has  not 
given  to  Italy  umlivided  control  over  these  routes.  The  western  boundary  of  Italian  Julia- 
land  now  runs  from  Dick’s  Head  on  the  Indian  Ocean  northwestward  to  the  41st  meridian, 
thence  north  along  that  meridian  to  Eil  VVak,  and  thence  northeastward  to  the  confluence  of 
the  rivers  Dawa  and  Juba.  Italy’s  new  colony  thus  tapers  off  to  a  point  at  the  north,  and  the 
Italian  frontage  upon  .Abyssinia  has  received  but  a  negligible  extension  by  the  acquisition 
of  Jul>aland.  Italian  critics  feel  that  Britain’s  refusal  to  transfer  to  them  a  large  block  of 
country  along  the  Abyssinian  Iwrder  to  the  west  of  Jubaland  has  eliminated  all  possible 
commercial  advantages  that  might  accrue  from  her  possession  of  Jubaland.  The  trade  of 
south  central  Abyssinia  will  not  make  its  way  into  Italian  territory  by  way  of  Dolo  at  the 
junction  of  the  Dawa  and  Juba,  for  it  would  first  have  to  traverse  an  excessively  barren  and 
difficult  region  north  of  the  Dawa.  On  the  other  hand  Moyale,  on  the  Abyssinian  frontier 
some  210  miles  west  of  Dolo,  has  been  developer!  through  British  enterprise  as  an  entrejVit 
of  the  commerce  from  the  prosperous  districts  of  Sidamo  to  the  north.  A  caravan  route  fol¬ 
lows  a  line  of  wells  southeast  from  Moyale  to  Wajhier  Dima  and  thence  through  Italian 
Julialand  to  Kismayu.  The  Italians  assert  that  trade  will  not  flow  over  this  route  if  it  has  to 
l>ass  over  British  soil  and  in  so  doing  to  be  subjected  to  the  duties,  imposts,  and  restrictions 
that  such  transit  would  involve.  They  claim,  therefore,  that  the  boundary  should  be  drawn 
in  such  a  way  as  to  include  in  the  Italian  sphere  not  only  Moyale  and  the  trade  route  thence 
to  Wajhier  Dima  but  also  the  Lorian  swamp  to  the  south,  a  district  of  potential  agricultural 
exploitation.  They  argue  that  the  British  w'ill  gain  nothing  by  holding  Moyale  and  attempt¬ 
ing  to  attract  the  .Abyssinian  trade  southward  to  the  Kenya  Colony  railway.  The  route 
t  hrough  Marsabit  traverses  desolate  deserts,  and  there  seems  some  justification  in  the  talian 
contention  that,  rather  than  take  this  route,  commodities  from  Sidamo  would  tend  to  find 
their  way  northward  to  Addis  .Ababa  and  thence  out  by  the  Franco-.Abyssinian  railway  to 
Jibuti.  The  Italians,  indeed,  dream  of  a  rival  railway  to  Moyale  and  some  day  to  Burji  in 
.Abyssinia.  Moyale,  the  goal  of  their  unsatisfied  imp>erialistic  ambitions,  will  perhapw become 
the  key  to  the  understanding  of  much  of  the  future  political  geography  of  this  part  of  Africa. 

ASIA 

A  Proposed  New  Port  for  India.  .A  recent  paper  by  Sir  ( leorge  Buchanan  on  Indian  Ports 
(The  Asiatic  Rev.,  July,  1923,  pp.  467-477)  <lraws  attention  to  the  fact  that  India  with  a 
coast  line  of  45<x)  miles,  an  area  of  i,8oo,<xk)  square  miles,  and  a  jwpulation  of  35o,o(X),oo«i 
has  only  five  ports  of  any  magnitude — -chiefly  because  of  physical  conditions.  Karachi  and 
Bombay,  both  on  the  west,  are  seaports  proper.  Bomlwy  is  the  main  gateway  to  India. 
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handling  alxjut  40  per  cent  of  the  trade  (tonnage  of  goods  in  1921-1922).  The  trade  of 
Madras  is  considerably  inferior  to  that  of  the  other  ports.  In  spite  of  the  creation  of  an  arti¬ 
ficial  harbor,  the  port  cannot  be  used  in  all  weathers.  Calcutta  and  Rangoon  are  river  ports, 
and  i-onsiderable  expenditures  are  involved  for  maintenance  of  the  river  service.  There  is, 
then,  scope  for  another  eastern  port  if  suitable  site  and  situation  can  be  found.  Such  is 
fl.ainied  for  Vizagapatam  (India — The  Commercial  and  Economic  Situation,  Round  Table, 
.March,  1923,  pp.  36^-387;  reference  on  p.  380.) 

\  izagapatam  in  the  Madras  Dependency  is  roughly  midway  between  Madras  and  Cal¬ 
cutta.  The  present  port  is  an  open  roadstead  with  the  customary  dangers  of  surf.  Exports 
are  chiefly  manganese,  myrobalans  (a  tanning  material),  and  molasses.  There  is  also  a  con¬ 
siderable  coolie  traffic  at  certain  seasons  with  Rangoon  (C.  VV.  E.  Cotton:  Handbook  of 
Commercial  Information  for  India,  Calcutta,  1919).  On  the  prospective  development  of  the 
(lort  Mr.  E.  S.  Gregg,  of  the  U.  S.  Department  of  Commerce,  has  supplied  the  following 
quotations  from  the  Manchester  Guardian  Commercial: 

‘‘Its  accessibility  for  Central  Indian  produce  will  be  at  least  as  great  as  that  of  either 
lioinbay  or  Calcutta,  and  infinitely  greater  than  that  of  Madras.  It  will  provide  the  easi¬ 
est  and  shortest  route  to  Burma  and  the  Straits  for  mails,  passengers,  or  goods.  It  is  al¬ 
ready  on  the  railway  line,  and  the  completion  of  the  Vizianagram-Raipur  branch,  which 
was  only  partially  built  when  the  war  put  a  stop  to  its  construction,  will  open  up  direct 
communication  with  the  Central  Provinces  and  the  whole  of  Central  India . 

“The  constructional  expenses  will  be  very  small,  as  such  things  go,  as  comparatively  little 
work  is  necessary.  The  programme  includes  the  building  of  two  groins,  one  at  each  side 
of  the  entrance,  the  removal  of  the  bar  between  the  groins,  the  dredging  of  the  backwater, 
and  the  construction  of  the  necessary  wharves  and  railway  shunts.  Stone  is  available  on 
the  spot.  The  whole  scheme  is  in  the  hands  of  the  Bengal-Nagpur  Railway,  which  is 
working  with  the  active  co-operation  of  the  Cfovernment  of  India.  .  .  .  The  new 

harlx)ur  will  be  ideally  protected  from  storms,  and  will  be  in  no  way  inferior  to  Calcutta 
in  this  respect.  It  remains  to  wnsider  its  comparative  accessibility  from  the  sea,  and 
here  lies  the  superiority  of  the  new  harltour  over  Calcutta.  Calcutta  is  one  of  the  most, 
if  not  the  most,  difficult  harbours  to  enter  in  the  whole  world.  The  dangers  of  the  Hooghly 
are  proverbial.  The  delay  caused  through  its  passage  even  at  the  best  of  times,  the  high 
piloting  charges,  and  the  ever-present  danger  of  the  James  and  Mary  and  other  shoals  are  a 
few  of  its  many  drawbacks,  while  bores  form  at  intervals,  travel  up  most  of  its  length,  and 
cause  inconvenience  to  all  vessels  moored  in  the  vicinity.” 

The  Political  and  Economic  Importance  of  the  North  Arabian  Desert.  Between  Syria 
and  Palestine  on  the  west  and  Mesopotamia  on  the  east  there  extends  a  vast  barren  tract 
known  as  the  Hammad  or  North  Arabian  desert.  Separated  by  the  ruddy  sands  of  the 
Nafud,  from  the  oases  of  Nejd  to  the  south,  the  Hammad  consists  of  a  calcareous  plateau 
rising  to  a  maximum  altitude  of  some  3300  feet  about  half  way  between  Baghdad  and  the 
Dead  Sea.  The  surface  for  the  most  part  is  nearly  level,  monotonously  uniform,  and  easily 
traversed  by  automobiles,  although  here  and  there  it  is  diversified  by  rough  stretches  of 
lava,  extinct  volcanic  cones,  or  expanses  of  ground  covered  with  flints  and  chert  nodules. 
.\t  one  place  near  the  heart  of  the  desert  the  presence  of  sinter  cones  suggests  the  possibility 
of  extinct  geysers.  Wadi  Sirhan,  the  broad  and  shallow  valley  of  a  dry  watercourse,  runs 
in  a  southeasterly  direction  toward  the  northern  edge  of  the  Nafud,  and  a  corresponding 
line  of  wadis  trends  off  to  the  northeast  toward  Karbala  and  the  Euphrates.  Near  the 
lower  end  of  Warli  Sirhan  but  apparently  unconnected  with  it  the  limestone  surface  has 
l)een  worn  or  dissolved  away  by  atmospheric  agencies  ex|)Osing  the  underlying  sandstones 
in  the  deep  depression  of  Julta. 

The  only  permanent  settlements  in  the  whole  immense  area  are  at  Palmyra,  at  Kaf  and 
.\zraq  in  Wadi  Sirhan,  and  Jauf  and  Sakaka  in  the  Juba  depression.  The  population  of 
these  oases  is  estimated  at  some  20,000.  “Then  in  addition  there  are  perhaps  about  150,000 
Badawin  who  in  the  winter  and  spring,  when  the  rains  have  watered  the  desert,  graze  their 
flocks  on  the  scanty  grass  and  thorn  which  have  sprung  up”  but  during  the  summer 
“leave  the  desert  for  the  Euphrates  valley  or  the  grass  lands  of  the  Jordan  basin"  (A. L.  Holt: 
The  Future  of  the  North  Arabian  IVsert,  Geogr.  Journ.,  Vol.  62,  1923,  p.  263). 

In  spite  of  its  limited  natural  resources,  this  region  is  of  growing  importance:  politically 
l)ecause  of  its  position  in  relation  to  the  settled  countries  adjacent  to  it;  economically 
l>ecause  of  present  and  future  lines  of  communication  across  it. 
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The  North  Arabian  desert  is  the  hinterland  of  Syria,  Palestine,  and  Mesopotamia,  a 
hinterland  which  will  probably  alwa>'8  contain  within  itself  a  potential  menace  to  security 
in  the  outlying  fringes  of  these  countries.  Too  specious  and  too  desolate  to  be  conquered 
or  policed  by  military  force,  it  is  the  haunt  of  wandering,  hungr>’,  and  predatory  tribes  ami 
a  direct  avenue  northward  for  the  nomadic  warriors  who  dwell  south  of  the  Nafud.  Peace 
and  prosperity  in  the  desert-facing  frontiers  of  ‘Iraq,  Palestine,  and  Syria  depend,  there¬ 
fore,  to  a  large  extent  upon  the  relations  that  are  maintained  lx*tween  the  British  and  French 
administrations  and  the  .Arab  masters  of  the  ilammad.  With  a  view  to  investigating 
the  (wlitical  situation  in  the  Julw  hollow,  Mr.  H.  St.  J.  Philby  and  Major  Holt  undertook 
a  journey  thither  in  the  spring  of  1922.  Mr.  Philby 's  account  of  the  journey  sheds  new 
light  on  recent  {xrlitical  changes  in  northern  Arabia  as  a  whole  (see  H.  St.  J.  Philby;  Jauf 
and  the  North  .Arabian  desert,  Gfogr.  Journ.,  V’ol.  62,  1923,  pp.  241-259). 

Throughout  most  of  the  nineteenth  and  twentieth  centuries  central  Arabia  has  Ixtn 
controlled  by  two  dynasties  with  their  capitals  at  Hail  in  the  Shammar  country’  immedi¬ 
ately  south  of  the  Nafud,  and  at  Riyadh  still  farther  to  the  south.  Huring  the  World  War, 
the  Wahhabi  .Amir  of  Riyadh,  Ibn  Sa'ud,  who  was  friendly  to  the  .Allies  and  under  whos*- 
protection  Mr.  Philby  made  the  journeys  so  graphically  narrated  in  his  “Heart  of  Arabia” 
(reviewed  in  the  Geogr.  Rev.,  V’ol.  13, 1923,  pp.  484-485),  had  succeeded  in  consolidating  his 
power  and  enlarging  his  domain.  The  rulers  of  Shammar,  however,  took  the  pro-Cierman 
side.  A  chronic  state  of  hostility  which  has  always  existed  lictween  the  two  amirates  broke 
out  actively  at  the  time  of  Mr.  Philby’s  second  visit  to  Nejd,  and  the  camjwign  was  pro¬ 
tracted  until  .August,  1921,  when  Ibn  Sa'ud  was  finally  able  to  administer  a  crushing  defeat 
to  his  northern  neighlx>rs  and  to  annex  the  Shammer  territory.  His  conquest,  however, 
was  not  then  extended  north  of  the  Nafud  and  when  Mr.  Philby  and  Major  Holt  visited 
jauf  in  the  spring  of  1922  the  Julia  depression  and  southern  Hammad  were  still  maintain¬ 
ing  a  precarious  imlejx-ndence  under  the  misrule  of  the  local  family  of  the  Sha'lan.  .A 
month  later,  as  Mr.  Philby  informs  us,  Ibn  Sa'ud's  forces  occupied  jauf,  and  in  SeptemlnT 
of  the  same  year  Kaf  ami  the  Wadi  Sirhan  was  annexed  by  the  Wahhabi  chief.  As  a  result 
of  these  campaigns  the  whole  interior  of  Arabia  from  a  point  not  far  from  the  Head  Se.i 
southward  to  the  liorders  of  the  mysterious  “Empty  Quarter"  is  now  subject  to  the  cap;ible 
government  of  Ibn  Sa'ud.  The  miracle  of  bringing  internal  peace  and  tranquility  to  the 
heart  of  Arabia  seems  to  have  been  accomplished,  but  whether  these  benefits  will  last  after 
the  death  of  their  author  is  another  matter. 

The  geographical  position  of  the  North  Arabian  desert  lends  it  added  imjxirtance  by 
reason  of  the  lines  of  communication  now  existing  and  to  be  established  across  it.  An 
aerial  mail  service  is  already  in  operation  between  Cairo  and  Baghdad.  Aeroplane  landing 
places  haN’e  lieen  constructed  at  regular  intervals  between  Amman  and  Ramadi,  and  jiart 
of  the  route  has  been  marked  by  furrows  made  with  a  plow  drawn  by  a  motor  tractor  (see 
J.  J.  Lloyd- Williams:  Remarking  the  .Air  Route  from  Ramadi  to  l.anding  Ground  R, 
Geogr,  Journ.,  Vol.  62,  1923,  pp.  350-359).  Commercial  passenger  automobile  service  has 
also  been  established  between  Damascus  and  Baghdad  enabling  the  traveler  to  cross  the 
desert  in  less  than  three  da>’s  and  thereby  to  avoid  a  long  sea  voyage  (see  The  Near  East, 
Vol.  24,  1923,  pp.  455-458).  Major  Holt,  in  the  paper  referred  to  above  which  was  read 
before  the  Royal  Geographical  Society,  is  optimistic  about  the  prospects  for  the  construc¬ 
tion  of  a  railway  across  the  desert — somewhat  unduly  optimistic  in  the  opinion  of  8f)nie 
of  those  who  took  part  in  the  discussion  of  his  paper.  It  is  conceded,  however,  that  the 
engineering  problem  is  not  a  serious  one.  Major  Holt  argues  with  force  that  a  railway 
is  especially  needed  in  view  of  the  increasing  productivity  of  Mesopotamia  under  an  ad¬ 
ministration  more  enlightened  than  that  which  the  Turks  were  able  to  give  it.  He  also 
l)elieves  that  a  railway  from  the  Mediterranean  to  Baghdad  will  be  followed  by  railwaNS 
penetrating  Persia,  whose  commerce  has  suffered  much  through  the  elimination  of  the 
outlet  through  Russia.  F3ven  a  certain  amount  of  Indian  trade  may  be  expected  to  find 
its  way  through  Europe  by  the  proposed  route. 

WORLD  .AS  A  WHOLE  AND  LARGER  PARTS 

Indian  Migration  Within  the  British  Empire.  A  most  critical  problem  of  British  imperial 
administration  is  that  of  the  Hindu  immigrant  in  the  dominions  and  colonies.  As  subjects  of 
the  British  crown  the  Indians  feel  that  they  should  l)e  allowed  to  settle  and  acquire  privileges 
of  full  citizenship  wherever  they  wish  throughout  the  Empire.  They  bitterly  resent  laws 
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restricting  free  migration  and  measures  tending  to  diseriminatc  against  them  in  favor  of 
Kuro[H'ans.  Not  only  does  this  resentment  smolder  continuously,  occasionally  bursting  into 
riaine,  among  those  who  have  left  India  or  wish  to  do  so,  but  it  also  reacts  ufxjn  the  masses  in 
India  itself.  And  yet  there  is  much  to  be  sahl  for  the  Canadian,  Australasian,  and  South 
African  point  of  view.  The  colonials  regard  the  Hindu  settler,  with  his  lower  standard  of 
li\ing,  his  alien  religions,  and  his  partiality  to  polygamy  and  other  Oriental  customs,  as  a 
imnace  to  the  white  man’s  civilization.  Though  generally  conceded  that  the  individual 
Hindu — hard-working,  docile,  and  fairly  intelligent — is  not  an  undesirable  immigrant,  when 
one  considers  the  terrific  ovcr[)opulation  of  the  plainsof  Hindustan,  their  jx) vert yaiul  famines; 
it  is  easy  to  see  that  a  flootl  of  migration  of  unparalleled  magnitude  would  proliably  pour 
forth  into  the  lands  of  greater  opjrort unity  were  the  barriers  once  removed. 

A  careful  and  impartial  study  of  this  subject  was  published  in  the  SeptemlK-r,  1923, 
nuniljer  of  the  Canadian  Historical  Review  by  Miss  Emmaline  E.  Smillie  (“An  Historical 
Survey  of  Indian  Migration  Within  the  Empire,"  Vol.  4,  pp.  2 1 7-257).  The  origins  and  prog¬ 
ress  of  the  Indian  migration  are  here  traced,  the  measures  taken  to  check  it  explained,  and 
the  results  of  these  measures  as  manifested  in  anti-Kritish  pro(>aganda,  strikes,  sedition,  and 
"jussive  resistance"  discussed.  There  are  now  some  three-quarters  of  a  million  Indians  in  the 
Empire  outside  of  India.  E'rotn  .Australasia,  Asiatics  have  Ireen  excluded  almost  altogether, 
though  in  recent  years  a  few  hundred  Hindus  and  Chinese  have  Ireen  admitted  into  New 
Zealand.  Indians  to  the  number  of  5295  are  said  to  have  entered  Canada  Iretween  1905  and 
tqifi-  but  it  is  now  estimated  that  there  are  no  more  than  kkk)  or  i2tH)  in  that  Dominion. 
Stringent  enforcement  of  Canadian  regulations  against  their  admission,  culminating  with 
a  dramatic  but  unsuccessful  attempt  to  land  a  shipload  of  these  peojdc  at  Vancouver 
in  1914,  engendered  much  ill  feeling,  which.  Miss  Smillie  believes,  contributed  not  a  little 
to  recent  unrest  in  India  and  csjiecially  in  the  North  of  India.  South  Africa  contains  more 
Indians  than  any  of  the  other  Dominions.  They  were  distributed  as  follows  in  191 1 :  Natal 
had  i35,otxj;  Transvaal,  I2,ikx);  Cape  of  Good  Hope,  8000;  and  Orange  Free  State,  kh). 
I'hose  in  Natal,  brought  in  originally  as  indentured  laborers  for  work  on  the  plantations,  now 
outnumber  the  Europeans  in  that  province.  Treatment  of  the  Indians  has  varied  in  different 
l>arts  of  the  Union  of  South  Africa,  but  nowhere  has  an  adjustment  satisfactory  to  both 
jiarties  l)een  attained.  Most  of  the  earlier  activities  of  Ghandi  were  devoted  to  the  interests 
of  his  comi>atriots  in  Africa.  Miss  Smillie  concludes  that  though  “the  problem  has  not  yet 
U-en  solved  in  South  Africa,  and  the  struggle  is  far  from  over  ...  in  general  the  Indians 
would  seem  to  Ije  losing  their  cause  in  this  i)art  of  the  Empire."  Indian  immigration  is  cut  off, 
and  “a  few  thousand  have  already  voluntarily  returned  home."  At  present  the  main  center  of 
trouble  is  the  Kenya  Colony,  where  the  Asiatic  population  greatly  exceeds  the  European. 
Indian  leaders  argue  that  in  a  crown  colony  like  Kenya,  if  anywhere,  their  people  should  be 
given  ecjual  opjwrtunities  with  the  whites,  and  the  Indian  Government  has  supported  this 
doctrine.  The  local  administration,  however,  has  not  granted  the  Hindu  colonists  the  rights 
and  economic  privileges  which  they  demand  tieographically  the  colony  is  divided  into  two 
main  regions,  an  elevated  plateau  of  temperate  climate  and  a  low,  unhealthy,  tropical  coastal 
[ilain.  Though  it  is  the  avowed  |X)licy  of  the  British  clement  to  maintain  the  upland  as  a 
white  man’s  land,  even  in  the  coastal  plain  incidents  have  occurred  which  the  Indians  in¬ 
terpret  as  demonstrating  that  their  rights  to  hold  proj)erty  are  far  from  secure. 

Other  |>arts  of  the  ICmpire,  such  as  Mauritius,  the  Seychelles,  the  Fiji  Islands,  Trinidad, 
and  British  Guiana,  harlmr  great  Indian  jtopulations.  In  densely  peopled  Mauritius  there 
are  no  less  than  265,000  or  over  two-thirds  of  the  total  population  of  the  island  (sec  Geogt. 
Rev.,  Vol.  10,  1920,  pp.  416-417).  The  Indians  in  these-  tropical  islands  present  no  outstand¬ 
ing  racial  problems,  for  these  are  regions  “cjuite  unsuited  to  permanent  homes  of  a  white 
lalioring  class."  Miss  Smillie  asserts  that  here  it  has  only  “become  a  matter  of  time  before 
the  white  man  will  be  squeezetl  out.  leaving  the  Indian  in  almost  complete  possession,  save 
for  a  few  white  officials,  planters,  and  business  men." 

A  Proposed  Atlas  of  Natural  Calamities.  The  opportunity  for  geographical  research  of 
obviously  direct  humanitarian  value  is  suggested  in  a  circular  letter  sent  out  last  June 
by  the  Secretar>-  of  the  International  Red  Cross  Committee,  Geneva,  to  the  learneil  societies 
of  the  world.  Plans  are  being  perfected  for  a  greater  degree  of  international  co-operation 
than  now  exists  in  the  preparation  for  immediate  action  when  the  need  arises  to  alleviate 
the  suffering  caused  by  great  calamities  of  nature,  such  as  earthquakes,  fires,  or  famines. 
Part  of  this  program  is  a  profX)se<l  atlas  of  the  world  “showing  clearly  the  site  and  extent 
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of  all  ifreat  catastrophes,  i>ast  as  well  as  present,  ami  of  such  as  may  reasonably  lie  expe\  u-d 
in  the  future,"  and  the  learmnl  sex-ieties  are  aske<l  to  interest  theinseK’es  in  encouraging 
the  researches  necessar>’  for  the  prei^aration  and  publication  of  such  an  atlas. 

M.  Raoul  Montandon,  president  of  the  Cieographical  S<Kiely  of  Geneva,  has  carriwl 
through  a  preliminary  study  of  this  sort  which  indicates  something  of  the  nature  of  the 
final,  more  elaborate  work  (“A  propos  du  project  Ciraolo.  Unc  carte  mondiale  de  dis¬ 
tribution  geographique  des  calamites,"  Rev.  Internall.  de  la  Croix-Rouge,  5th  Year,  1923, 
pp.  271-344,  Geneva.  .Also  printed  separately).  M.  Montandon  discusses  the  causes,  dis¬ 
tribution,  and  destructiveness  of  the  most  serious  public  calamities.  To  illustrate  the  type 
of  topic  considered,  we  may  refer  to  the  few  pages  and  brief  bibliography  devote<l  to  "in¬ 
vasions  of  locusts.”  Except  for  the  far  north  and  far  south,  no  |>art  of  the  world  is  wholly 
immune  from  this  scourge.  The  insects  appear  to  bree<l  in  i)articular  localities  whem-e 
they  swarm  incredible  distances.  In  Europe  “it  seems  that  one  can  distinguish  two  princi|>al 
routes  of  migration,  one  leading  from  southern  Russia  to  Prussia  and  the  shores  of  the  Baltic, 
the  other  from  the  mouth  of  the  Danube  toward  France  and  Great  Britain."  Dirtvt  and 
imlirect  damage  by  locusts  in  the  United  States  between  1874  and  1877  is  estimated  as 
having  caused  a  loss  of  no  less  than  $2uo,ooo,<hk>. 

This  interesting  paper  is  accom{)anicd  by  a  series  of  sketch  ma|>s  in  black  and  white  un 
Mollweide's  equivalent  projection,  showing  the  distribution  of  earthquakes,  volcanic 
eruptions,  “tidal"  waves,  hurricanes,  tornad(H‘S,  typhoons,  droughts,  floods,  dust  storms, 
conflagrations  in  cities,  invasions  of  locusts,  famines,  and  the  endemic  centers  of  plague, 
iholera,  and  yellow  fever.  Owing  to  the  cost  of  production  a  single  map  in  colors  represent¬ 
ing  these  distributions  was  not  attempteil. 

PHYSICAL  GEOGRAPHY 

The  Meteorological  Cycle  of  the  Ice  Age.  Under  the  title  “Die  Eiszeit  ein  ineteorologiM  her 
Zyklus,"  V'.  Paschinger  contributes  an  imjwrtant  discussion  to  the  Zeitschrift  fiir  Gletscher- 
kunde  (Vol.  13,  1923,  pp.  29-65). 

.Among  the  conditions  of  glaciation  fall  of  tem|>erature  and  increase  of  precipitation  are  in 
the  first  rank,  and  a  common  cause  must  be  sought.  This  may  lie  in  a  vertical  shifting  of 
climatic  belts.  It  is  a  known  fact  that  precipitation  increases  with  elevation  to  a  certain 
height  which  differs  according  to  climate  and  season;  and  that  the  belt  of  maximum  pre¬ 
cipitation  has  im[x)rtant  recognized  effects  upon  the  hydrography  and  morphology  of  ele¬ 
vated  regions.  In  applying  this  principle  it  is  necessary  to  make  a  distinction  between  the 
zone  of  greatest  rainfall  and  the  zone  of  greatest  snowfall,  since  these  two  forms  of  precipita¬ 
tion  Influence  glaciation  in  quite  different  ways.  In  the  .Alps  the  heaviest  rainfall  occurs  at 
elevations  of  1 500  to  2000  meters  (approximately  5(*oo  to  6500  feet),  and  the  greatest  sm)w- 
fall  at  an  elevation  of  2500  meters.  The  elevation  of  the  belt  of  maximum  precipitation  is 
largely  determined  by  local  conditions  not  by  latitude.  It  is  not  a  fixed  but  rather  a  movable 
Irelt  and  lies  much  lower  during  periods  of  jiersistently  low  temperature.  If  by  a  drop  in 
temperature  the  lower  limit  of  snow  sinks  to  the  belt  of  heaviest  precipitation  a  snow  cover 
is  formed  from  which  there  is  little  melting.  The  temperature  fall  at  the  end  of  the  Tertiary 
had  such  an  effect  upon  the  position  of  the  snow  cover,  pulling  it  down  into  the  zone  of 
maximum  precipitation,  vastly  increasing  the  snowy  accumulations,  and  bringing  alxrut  the 
Pleistocene  glaciations. 

The  meteorological  conditions  of  glaciation — cooling  at  the  poles  and  in  middle  latitudes 
and  rise  of  the  temperature  between  the  tropic  circles  and  over  the  seas  down  to  the  both 
(tarallels  of  latitude— may  be  met  by  a  small  inclination  of  the  ecliptic  during  a  favorable 
eccentricity.  According  to  Paschinger  the  process  of  cooling  originated  at  the  poles  and  may 
have  proceetled  as  repeated  cold  wa\'es.  The  polar  air  cooled  by  strong  radiation  blew  out  in 
anticyclonic  fashion,  passing  under  the  wann  air  currents  from  the  west  and  pushing  them 
up.  Cold  waves,  followed  by  rapid  condensation,  proceeded  down  towards  middle  latitudes 
The  result  of  the  primary  cooling  was  a  thicker  and  more  extensive  snow  cover.  Snow  melt¬ 
ing  in  summer  caused  a  further  fall  of  temperature  on  account  of  the  change  of  sensible  heat 
into  a  latent  fonn.  As  soon  as  the  lower  edge  of  the  snow  cover  had  moved  down  into  the 
zone  of  greatest  snowfall  the  main  part  of  the  snowfall  was  no  longer  melted  away,  the  areas 
of  nourishment  increased,  and  glaciers  finally  filled  the  mountain  valleys.  In  the  .Alps,  where 
the  belt  of  heaviest  snowfall  would  lie  500  meters  (about  1600  feet)  below  the  lower  limit 
of  the  snow  cover,  a  jiermanent  depression  of  the  summer  temperature  of  3“  C.  (5®  h. 
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would  sufficient  to  inaugurate  the  conditions  of  the  last  glaciation.  In  Paschinger’s  view 
the  pluvial  perio<ls  in  the  Mediterranean  region,  the  (ireat  Basin,  anil  other  regions  distal  to 
the  ice  were  synchronous  with  the  successive  glaciations. 

Diminution  of  the  snow  and  ice  cover  could  only  follow  u|Min  ihrreast'd  nourishment, 
which  in  its  turn  may  have  iKim  due  to  the  effects  of  a  permanent  glacial  anticyclone  whii  h 
proceetled  to  ilesiccate  the  ice  after  it  had  reacheil  a  very  large  extension.  It  is  concluded 
that  the  exjMnsion  of  the  first  ice  sheet  may  have  lH>en  checkeil  largely  by  to|)ogra|>hical 
olistacles.  The  ice  liorder  finally  reached  a  i>osition  where  its’contplete  melting  could  take 
pdace  through  the  effects  of  heat  from  the  ground  and  of  heat  received  by  reflection,  and  by 
direct  insolation.  Once  the  snow  line  began  to  rise  it  would  continue  its  upward  retreat  with 
in< Teasing  rate;  for  there  would  Ikj  less  and  less  area  of  snow-covered  surface,  and  the  principle 
of  self-stimulation  would  come  into  play.  If  the  ice  had  less  thickness  in  the  central  than  in 
its  (xjripheral  parts,  this  too  would  hasten  the  rate  of  retreat. 

The  end  of  the  glacial  period  was  characterized  by  drought,  rise  of  temperature,  and  rise  of 
the  zone  of  maximum  precipitation.  Later,  with  a  return  of  the  conditions  of  refrigeration, 
the  precipitation  increased,  and  the  snow  limit  moved  downwards,  inaugurating  a  new  ex- 
p.insion  of  the  ice.  This  second  glaciation  may  generally  be  less  than  the  first  one,  because 
the  original  region  of  glaciation  has  undergone  glacial  denudation,  and  the  secondary  cooling 
due  to  altitude  becomes  less  powerful.  By  repeated  denudation  of  the  mountains  that  serve 
as  gathering  grounds  of  the  ice  the  favoring  conditions  of  glaciation  disappeared  altogether. 
The  cycle  was  closed  when  the  zone  of  heaviest  precipitation  had  withdrawn  to  the  high 
mountain  ridges  and  the  primary  cooling  did  not  develop  a  pennanent  snow  cover.  The 
relatively  small  extension  of  the  first  glaciation,  which  according  to  the  hypothesis  should 
be  the  largest,  may  be  due  to  topographical  obstacles.  The  necessity  of  assuming  such  topo¬ 
graphical  obstacles  seems  to  be  a  weak  point  in  the  theory.  A  primary  rise  in  temperature 
appears  as  necessary  to  explain  the  disappearance  of  the  ice  as  is  a  fall  to  explain  the  glaciation. 
.\nd  the  chronological  studies  of  the  ice  retreat  leave  little  doubt  that  a  rise  of  tem|wraturc 
was  the  primary  factor.  The  origin  of  such  high  temperatures  is  not  understoorl  by  the 
reviewer. 

.According  to  Paschinger's  hypothesis,  mountains  in  an  oceanic  |x)sition  would  liecomc 
glaciated  at  an  earlier  period  than  mountains  lying  far  within  the  continents,  and  glaciation 
would  be  of  shorter  duration  in  lower  mountains  than  in  higher  ones.  Paschinger  finds 
supjwrt  for  this  view  in  the  observations  of  different  authors,  jiarticularly  in  those  of  the 
munoglacialist,  E.  Geinitz,  who  says  that  the  Pleistocene  deposits  of  different  regions  are  not 
synchronous;  that  the  Ice  Age,  so-called,  was  essentially  a  local  phenomenon;  and  that  the 
expressions  glacial,  interglacial,  etc.,  do  not  mean  age  but  local  periods  of  time. 

To  the  above  abstract  of  Paschinger’s  able  treatise  a  few  remarks  may  be  added.  Although 
the  rate  of  ice  recession  from  Fenno-Scandinavia  and  New  England,  where  it  is  best  known, 
on  the  whole  gradually  increased  as  the  retreat  went  on,  yet  there  were  many  and  consider¬ 
able  fluctuations  which  are  not  accounted  for  by  Paschinger's  theory.  The  fact  that  boulders 
were  transported  by  the  North  European  ice  sheets  from  near  the  center  of  glaciation  down 
to  the  outermost  moraines  in  central  Europe  shows  that  the  ice  sheet,  whatever  its  condition 
in  the  retreatal  stage  may  have  been,  really  was  thickest  at  the  center  for  a  long  time  and 
that  considerable  nourishment  occurred  here  in  spite  of  the  "glacial  anticyclone.”  Except  for 
the  fact  that  the  precipitation  decreased,  these  conditions  prevailed  up  to  the  last  stage  of 
the  ice  cover;  for  then  the  center  lay  over  quite  low  land  east  of  the  Scandinavian  mountain 
range,  and  the  westward  flow  was  uphill. 

It  may  also  be  doubted  whether  evaporation  was  greater  during  glaciation  than  at  normal 
times.  Since  the  growth  of  the  successive  ice  sheets  required  that  precipitation  over  the  glaci¬ 
ated  areas  should  be  heavier  than  at  present,  it  almost  certainly  was  less  in  non-glaciated 
regions.  Since  it  seems  probable  that  during  the  ice  retreat  the  summer  temperature  was 
high  and  the  precipitation  slight  or  even  very  slight  ox'er  the  ice  itself  and  in  the  surrounding 
l)elts,  the  pluvial  period  in  the  regions  far  distant  from  the  glaciaterl  areas  may  have  Ikhti 
synchronous  with  the  ice  retreat  rather  than  the  ice  advance. 
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Thk  Capital  City:  a  Stkp  in  its  Interpretation 

Vaoohan  Cornish.  The  Great  Capitals:  An  Historical  Geography,  xii  and  296  pp.;  maps, 
intlev.  Methuen  &  Co.,  Ltd.,  London;  (ieorge  11.  Doran  Co.,  New  York,  1 1922,)  9  x  s'j 
inchc*s. 

The  new  point  of  view  and  the  new  method  of  treatment  are  always  productive  of  arrest  iii^ 
work.  Dr.  C'ornish  presents  a  book  that  just  falls  short  of  being  a  monograph.  He  endeavors 
to  prove  that  great  capitals  occupy  strategically  forward  sites  with  reference  to  empire  and 
IMsitions  within  the  empire  which  lie  in  natural  storehouses,  at  dominant  crossroads,  or  at 
places  which  are  natural  strongholds.  The  position  may  have  any  combination  of  these 
advantages;  but  the  forward  site  is  believed  to  l>e  characteristic,  while  the  stronghold  is  of 
least  relative  importance.  So  much  is  explained  in  the  preface.  The  Inxik  takes  up  the  re¬ 
view  of  the  great  capitals  of  Eurasia,  the  United  States,  and  the  Inca  Empire,  from  the 
earliest  times  to  the  present  day.  Each  capital  is  presented  as  an  illustration  of  the  thesis, 
so  that  the  reader  sees  the  proof,  as  the  author  says  in  his  preface,  not  in  the  argument 
but  in  history.  The  book  is  hard  reading,  and  to  read  it  intelligently  a  reference  atlas  is 
indispensable;  one  would  also  like  to  have  at  hand  a  series  of  historical  volumes,  for  the 
author  assumes  that  his  audience  has  the  necessary  background  of  historical  knowle<lge. 
but  it  is  fascinating  reading.  If  the  task  seems  formidable  let  the  reader  turn  first  to  the 
“easy”  sections  on  the  capitals  of  Holland  and  Denmark.  They  will  create  an  appetite  for 
the  whole  book. 

The  Great  Capital  is  not  explk  itly  defined,  but  we  take  it  to  be  the  directive  center  of  the 
state  that  establishes  power.  Dr.  Cornish  undoubtedly  proves  his  argument  for  the  period  of 
active  o|)erations  which  lead  up  to  the  consolidation  of  empire.  His  method  of  thought 
throughout,  consistent  with  some  of  his  previous  contributions  to  geography,  is  that  of  a 
cam|>aigning  strategist.  The  capital  is  General  Headquarters,  and  its  functions  are  to  con¬ 
duct  conquest  and  to  maintain  consolidated  power.  G.  H.  Q.  keeps  up  with  the  advance 
and  occupies  positions  that  either  provide  it  directly  with  means  of  subsistence  or  enable  it  to 
get  them  with  comparative  ease.  When  empire  is  established,  G.  H.  Q.  confronts  the  most 
iiiqxirtant  neighlwr  of  questionable  behavior.  The  regularity  with  which  the  author  |mi 
dut'es  capital  after  capital  fulfilling  exactly  these  requirements  is  astonishing. 

We  feel,  however,  that  the  argument  is  incomplete.  The  world  seems  to  have  entered  a 
iH‘w  phase  of  occupation,  involving  a  fixation  of  established  foundations.  The  great  cities  of 
Europe  and  the  colonial  foundations  overseas,  be  they  capitals  or  not,  are  communities  of 
baffling  complexity  and  have  established  relative  stability  of  status.  The  Great  War  dis- 
pUutd  no  capital  in  spite  of  the  wholesale  dismemberment  in  central  Europe.  Vienna  and 
Budapest  are  going  to  live.  The  only  capitals  seriously  affected  are  Petrograd  and  Prague. 
The  former,  an  artificial  foundation,  is  assuming  natural  proiwrtions,  and  its  fail  can  hardb 
lie  said  to  have  added  much  to  the  ancient  prestige  of  Moscow.  Dr.  Cornish  approaches  a 
realization  of  the  deeply  buried  and  almost  intangible  gcKigraphical  causes  which  underlie 
the  existence  of  cities — capital  or  other—  in  his  uncertainty  alxiut  Saxon  London  and 
mo<lcrn  .Madrid. 

Lomlon  was  not  used  as  a  capital  in  Saxon  times.  Dr.  Cornish  is  at  a  loss  to  account  for  its 
historical  ecliiise  and  the  fact  that  it  “never  surrendered  unconditionally  to  the  Saxon  trilHs.’ 
In  his  discussion  of  London,  however,  his  interest  centers  on  the  minor  considerations  of  the 
site  rather  than  the  major  ones  of  its  position.  Little  though  we  know  of  the  town  at  this 
time,  it  seems  that  London  was  alive  and  well,  with  a  mind  of  its  own,  and  strong  enough 
to  stand  beside  the  principalities  of  the  time  as  an  equal,  as  the  author  hints.  But  the 
geographical  foundation  of  this  strength  is  not  studied.  Madrid  also  is  regarded  as  an 
anomaly.  It  Is  suggested,  first,  that  the  capital  would  be  better  placed  in  the  forward  mari¬ 
time  position  of  Seville  and,  again,  that  the  decadence  of  Spain  may  be  due  to  the  failure  tu 
plac'e  it  there.  Seville  as  the  capital  of  Spain  would  resemble  Athens,  but  the  maintenaiu  t 
of  .Athens  has  not  prevented  the  decay  of  Greece.  The  S|xiniards  have  preferred  .Ma<lri<l 
for  over  throe  and  a  half  centuries,  but  the  author  does  not  investigate  their  reasons. 
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If  the  simple  principle  advanced  holds  true  for  all  capitals,  we  should  expect  to  l)e  able  to 
trace  its  influence  on  the  capitals  of  the  Balkan  states  during  the  twentieth  centur>’  wars. 
S'tia  is  the  only  Balkan  capital  receiving  more  than  mention;  Athens  (surely  a  great  capital), 

( )|N)rto,  Brussels,  Prague,  C racow,  and  Helsingfors  too  receive  inadequate  treatment  or  none 
at  all:  yet  a  very  clear  account  is  given  of  the  early  Scottish  capitals  in  the  district  of  Perth. 

Hr.  Cornish  is  prone  to  refer  to  the  immediate  region  of  the  capital  as  the  "metropolitan" 
region.  Herein  lies  confusion.  The  metropolis  is  not  necessarily  the  capital.  Antwerp, 
ll.iml>urg,  and  Liverpool  are  metropolitan  (economic)  units  but  are  not  capitals.  In  the 
I  nitcd  States  indeed,  with  the  exception  of  Boston, the  Twin  Cities,  and  possibly  Atlanta,  no 
nietro[X)lis  has  even  the  honor  of  Ixring  a  state  capital. 

“The  Isothermal  Frontin'  of  .Ancient  Cities,"  dealt  with  at  some  length  in  the  volume, 
H-ems  to  us  to  require  rigorous  test  l)efore  acceptance.  The  evidence  produced  is  attractive, 
bill  it  is  impossible,  as  yet,  to  say  what  influences  are  diagnostic  in  city  geography.  When 
.1  l.irge  numlier  of  varied  quantitative  data  have  been  collected  and  analyzed,  the  diagnostic 
intlnences  (if  they  exist)  for  particular  grades  of  cities  may  appear.  The  map  of  the  ap- 
IMrent  isotheniial  frontier  is  brilliant  and  tempting,  but  it  is  the  application  of  a  sc-lecttnl 
(oiulition  rather  than  the  revelation  of  order.  One  would  like  to  know,  for  example,  if  the 
cities  on  the  isotherm  were  comj^arable  in  population.  When  the  author  applies  the  principle 
to  the  Inca  Empire,  the  test  of  three  examples  (one  of  them  a  modern  city)  is  quite  in- 
.idwpiate.  Little  is  known  of  the  density  distribution  of  the  ruling  race.  Though  the 
I  nras  were  builders  they  were  not  great  city  builders  and  assumptions  based  on  their  ex¬ 
tension  of  empire  involve  subject  peoples  and  a  wide  range  of  conditions. 

The  references,  for  a  work  of  such  scope,  are  few  and  not  the  ones  the  unlearned  in  history 
would  wish  for.  No  reference  is  made  to  any  motlern  contributions  to  human  geography 
or  its  branch  of  city  geography.  There  is  a  regrettable  absence  of  ntaps  and  a  fairly  liberal 
mimlwr  of  typographical  errors.  The  seventeen  page  index  is  admirable. 

.Altogether,  the  work  is  suggestive  and  stimulating  and  should  take  its  place  as  a  standard 
of  reference  on  a  limited  phase*  of  city  geography.  It  is  a  style  of  treatment  unusual  in  the 
English  language.  Should  a  second  etlition  lie  forthcoming,  we  hope  to  see  the  principle 
applieet  to  the  Caliphates  and  F-gypt ;  indeed  to  the  whole  of  .Africa,  to  the  British  Dominions, 
and  exhaustively  to  Fmrope, 

The  British  i.\  Tropical  Africa 

F.  1).  Lt'GARD.  The  Dual  Mandate  in  British  Tropical  Africa,  xxi  and  64,^  pp.;  index. 

William  Blackwood  and  Sons,  Edinburgh  and  London,  1922.  8^  x  sFi  inches. 

Written  with  a  wealth  of  experience  gained  as  High  Commissioner  and  Commander  in 
Chief  of  Northern  Nigeria  (1900-1906)  and  as  Governor  General  of  Nigeria  (1914-1919) 
and  with  years  of  previous  service  in  Nyasaland,  Ecist  Africa,  and  Uganda,  this  volume  is 
invaluable  not  merely  as  an  account  of  the  development  of  Nigeria  but  also  because  of  its 
sane  and  practical  counsels  for  the  future,  applicable  to  colonial  administration  throughout 
tropical  Africa.  Its  several  chapters  deal  with  the  acquisition  of  the  British  African  tropics 
and  with  their  status  and  conditions,  the  principles  governing  control  in  the  tropics  and 
their  populations,  general  principles  of  administration  and  its  machinery,  the  British  staffs, 
the  home  government  and  the  dependencies,  methods  of  ruling  native  races,  taxation, 
land  tenure  and  transfer,  slavery,  labor,  education,  transport,  trade,  economic  development, 
law  and  courts  of  justice,  the  problems  of  self-government,  armed  forces,  missions,  and 
intoxicants,  and  the  value  of  British  rule  in  the  tropics  to  British  democracy  and  to  the 
native  races. 

The  student  of  geography,  particularly  in  its  economic  aspects,  can  scarcely  fail  to  read 
Sir  Frederick’s  work,  for,  although  one  “may  regard  the  future  of  Africa  for  some  decades  to 
come  as  chiefly  concerned  with  the  development  of  her  agricultural,  pastoral,  and  mineral 
resources”  (p.  510),  the  possibilities  of  her  growth  must  not  be  left  wholly  out  of  account. 

These  matters  are  fully  discussed  in  G.  L.  Beer’s  “African  Questions  at  the  Paris  Peace 
('onference,”  reviewerl  lielow.)  Climatically,  however,  and  contrary  to  early  expectations 
tropical  Africa  has  proved,  for  the  most  part,  uncolonizable  by  F^luropeans,  though 
much  may  be  accomplisherl  by  close  attention  to  housing,  water  supply,  physical  exercise, 
and  medical  service. 
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Three  chapters  call  for  s^iecial  attention  in  the  present  connection:  the  two  on  economic 
development  and  that  on  transport.  Even  now  deforestation  is  a  real  problem;  but,  though 
systematic  irrigation  as  practiced  in  Asia  is  little  known  in  Africa,  considerable  areas  are 
capable  of  reclamation.  Nevertheless,  .Africa  is  becoming  increasingly  desiccated,  and  the 
desiTt  is  constantly  encroaching  on  the  cultivated  lands,  a  phenomenon  which,  taken  in  con¬ 
junction  with  the  same  process  in  Central  .Asia,  is  of  ominous  portent  for  both  continents. 

Sir  Fre<lerick  devotes  a  number  of  pages  to  outputs  already  established  in  Africa,  p.ir- 
ticularly  palm  oil  and  palm  kernels,  cotton,  and  cocoa;  but  he  also  observes  that  these 
tropics  “afford  a  vast  and  fascinating  field  for  experiment  in  the  acclimatization  of  new 
pnxlucts,  with  a  view  to  broadening  the  basis  of  industry,  and  for  the  improvement  of  those 
products  which  are  indigenous."  Here  ct)me  fodder  grasses,  Msal,  ramie,  piassaba,  jute, 
llax,  maize,  bananas,  pineapples,  ginger,  limes,  tobaccx),  sunflower  oil,  castor  oil,  kol.c, 
gummiferous  trees,  teak,  mangoes,  cattle,  goats,  sheep,  swine,  ostrich  feathers,  honey,  and 
fish,  with  other  products  within  the  range  of  |K>ssibilities. 

The  chapter  on  transport  is  based  on  the  premise  that  “the  developntent  of  the  .African 
continent  is  im|X)ssible  without  railways.”  Carriage  by  porters,  at  present  the  only  methcNl 
available  throughout  wide  areas,  costs,  at  a  daily  wage  of  ninepence,  about  three  shillings 
per  ton  mile,  whereas  “one  railway  train  of  average  capacity  and  engine  power  will  do  the 
work  of  13,000  carriers  at  one-twentieth  the  ccjst."  So  great  is  the  need  of  transportation 
that  “in  constructing  a  pioneer  line  in  .Africa,  the  one  and  only  object  should  be  to  get  the 
track  through  somehow  and  begin  to  earn  receipts,”  postponing  the  construction  of  stations, 
large  bridges,  and  the  like;  but,  on  the  other  hand,  providing  only  the  highest  quality  of 
rails,  steel  slee|X‘rs,  and  rolling  stock.  The  best  system  of  building  in  Africa,  where  railways 
“have  in  all  cases  proved  to  lie  abundantly  remunerative,”  is  by  the  local  government, 
which  should  own  and  maintain  them;  and  the  central  workshops  should  be  built  inland. 
Itoth  for  safety  in  time  of  war  and  to  escape  the  physical  and  moral  dangers  of  the  coastal 
regions. 

Throughout  the  book  the  author  lays  stress  on  the  development  of  tropical  Africa  in  the 
interests  of  the  natives  as  well  as  of  the  colonizing  Powers;  and  his  essential  position  is 
that  “the  civilized  nations  have  at  last  recognized  that  while  on  the  one  hand  the  alwunding 
wealth  of  the  tropical  regions  of  the  earth  must  be  developed  and  used  for  the  benefit  of 
mankind,  on  the  other  hand  an  obligation  rests  on  the  controlling  Power  not  only  to  safe¬ 
guard  the  material  rights  of  the  natives,  but  to  promote  their  moral  and  educational  prog¬ 
ress”  (p.  18). 

l.ouis  H,  CiR.W 


CoNCKKNlNG  THE  Poi,ITlC.\L  GE0GR.\FHY  OF  .AfRiCA 

Cl.  I..  Beer.  African  Questions  at  the  Paris  Peace  Conference,  With  Papers  on  Egypt, 
Mesopotamia,  and  the  Colonial  Settlement.  Eldit.  by  L.  H.  Gray,  xlivand  628  pp.; 
maps,  diagrs.,  bibliogr.,  index.  The  Macmillan  Co.,  New  York,  1923.  9x6  inches. 

In  a  geographical  treatment  of  the  great  frontier  zones  of  civilization  account  must 
surely  be  taken  of  the  conditions  of  political  ownership  and  policy.  Without  such  adjunct 
data  the  study  l)ecomes  narrow,  unreal,  and  indeed  sterile;  for  no  longer  do  the  great  currents 
of  emigration  and  commerce  run  full  and  uncontrolled  but  rather  constricted  and  diverted 
by  many  artificial  obstructions.  It  is  in  this  sense  that  Beer’s  book  on  African  questions  is  a 
tx>ntribution  of  interest  to  geographers.  The  historical  and  political  foundations  of  African 
colonial  life  are  skillfully  traced,  and  the  account  is  all  the  more  useful  for  being  plainly  told. 
The  style  is  direct  and  clear;  the  problems  are  dispassionately  set  forth;  the  judgment  of  the 
author  is  admirable  as  it  plays  over  a  wide  range  of  topics  and  conditions.  In  a  sense  the 
l>ook  is  a  memorial  to  the  author,  whose  death  followed  not  long  after  his  return  from  the 
Peace  Conference  of  Paris.  The  text  is  edited  by  L.  H.  Gray,  who  has  also  supplied  valuable 
fcK)tnotes  and  annexes  and  brought  the  statistical  information  down  to  date,  besides  writing 
a  preface  and  a  long  and  useful  introduction.  The  body  of  the  book  consists  of  a  detailed 
statement  of  the  colonization,  resources,  management,  and  bearing  of  the  German  colonies 
in  .Africa;  the  economic  aspects  of  the  problem  of  Central  Africa;  and  problems  of  inter¬ 
national  co-operation  and  control  in  Central  -Africa.  Condensed  historical  and  economic 
accounts  of  Egypt  and  Mesopotamia  are  given.  The  book  concludes  with  four  chapters  on 
colonial  questions  in  tropical  .Africa,  former  German  Southwest  Africa,  North  Africa,  and 
the  Pacific  Islands.  A  unity  is  given  the  whole  work  by  the  mature  and  scholarly  interest 
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Ilf  the  author  in  colonial  questions,  despite  the  dissimilarity  of  the  regions  which  he  treats. 
The  material  was  first  prepared  in  1917-1918  at  the  house  of  the  American  (ieographical 
SiK-iety  as  part  of  the  program  of  the  well-known  Commission  of  Inquiry  working  under 
the  auspices  of  the  ITepartment  of  State. 

Charles  Lucas.  The  Partition  and  Colonization  of  Africa.  228  pp.;  map,  bibliogr.,  index. 

Oxford  University  Press  .American  Branch,  New  York,  1922.  $4.20.  9x6  inches. 

Our  indebtedness  to  Sir  Charles  Lucas  for  his  historical  geographies  of  the  British  colonies 
is  increased  by  this  admirable  introduction  to  the  political  geography  of  .Africa.  A  series  of 
lectures  given  before  the  Royal  Colonial  Institute  in  1921,  it  is  no  systematic  treatise  but 
“designedly  somewhat  discursive,  with  the  intention  of  sug<^esting  diverse  points  of  view  and 
a  variety  of  subjects  for  further  study  in  one  direction  or  another."  Throughout,  however, 
there  is  a  unifying  thought— the  significance  of  European  intervention  in  .Africa. 

.Africa  is  preeminently  the  dependent  continent,  in  the  main  a  great  dependency  of  Eurojx*. 
The  first  three  chapters — on  the  history  of  .Africa  to  the  nineteenth  century  and  the  slave 
trade — deal  with  conditions  that  culminated  in  this  state  of  affairs.  There  is  a  reminder, 
however,  that  we  are  not  concerned  solely  with  European  aggression  and  penetration  into  a 
[lassive  continent.  The  .African  races  have  pressed  upon  one  another.  For  instance  the 
majority  of  the  South  .African  natives  are  comparatively  recent  immigrants  there.  .Again, 
the  .Arab  invasion  was  one  of  the  most  profoundly  important  events  in  the  history  of  the 
continent.  It  made  northern  .Africa  “not  so  much  the  southern  fringe  of  Europe  as  the 
western  end  of  .Asia."  .Mohammi'ilanism  was  one  of  the  two  great  human  agencies  that 
helfied  to  keep  .Africa  the  “dark  continent."  The  other  was  the  slave  trade,  distinction 
lieing  made  here  lietween  the  trade  of  the  west  coast  with  its  economic  basis  and  the  .Arab 
traile  of  the  east  coast  primarily  domestic  in  character.  Suppression  of  the  slave  trade,  both 
east  and  west,  was  a  strong  stimulus  to  exploration  of  the  interior  (Ch.  4)  which  in  turn 
influenced  the  “Scramble  for  Africa"  by  the  Eurojiean  nations  (Chs.  5  and  6). 

In  following  chapters  is  given  a  brief  regional  treatment  of  political  problems  on  the  basis 
of  the  classification  into  colonies  of  population  and  settlement  and  colonies  of  exploitation — 
an  expression  used  by  Jules  Cambon  when  Governor  of  Algeria.  North  .Africa  pertains  to 
both  categories,  predominantly  the  latter;  South  Africa  to  the  former;  and  East  and  West 
.Africa  are  definitely  spheres  of  exploitation  (with  minor  exceptions  such  as  parts  of  Kenya). 
.A  chapter  on  the  war  in  Africa  leads  to  its  consequences  on  the  political  map  and  on  the 
jiroblems  now  confronting  the  European  nations  concerned.  Sir  Charles’  own  views  are 
expressed  in  the  final  paragraph,  here  quoted: 

“If  we  consider  the  .African  races,  or  at  any  rate  the  negro  and  Bantu  races,  whether  in 
.Africa  or  in  .America,  their  outstanding  features  are,  on  the  one  hand  their  strength  and 
vitality,  and  on  the  other  their  ability  to  do  without  European  guidance.  What  has  Hayti 
or  even  Liberia  made  of  self-government?  The  right  view  of  .Africa  and  the  Africans  is 
not  to  regret  that  Europeans  came  in,  bait  to  deplore  that,  having  come  in,  they  were  guilty 
of  so  many  abuses  instead  of  shouldering  their  rightful  job,  which  is  to  be  trustees  of  the 
black  men  until  in  some  distant  future  (if  ever)  the  black  men  have  become  able  to  stand 
by  themselves." 

The  appendixes  include  useful  explanations  of  the  status  of  certain  political  arrangements 
and  a  note  on  books. 

Georges  Hardy.  Vue  g6n6rale  de  I'histoire  d’Afrique.  xx  and  200  pp.;  map,  bibliogr. 

.Armand  Colin,  Paris,  1922.  5  fr.  7  x  inches. 

It  would  be  a  great  advantage  to  .American  scholarship  if  books  like  this  one  were  as 
readily  available  here  as  in  Europe.  In  two  hundred  pages  of  admirably  organized  text  that 
can  be  purchased  for  about  thirty-five  cents  the  author  supplies  a  handbook  of  .Africa  that 
is  eminently  practical.  It  is  more  than  an  introduction  to  the  subject,  for  it  has  the  two  high 
qualities  of  maturity  of  judgment  and  a  spirit  of  fairness  in  dealing  with  the  policies  of  other 
[lowers.  There  is  an  opening  sketch  of  the  state  of  Africa  before  the  coming  of  Islam,  fol- 
loweil  by  a  more  detailerl  account  of  the  Islamic  movement,  its  handicaps  and  successes, 
especially  in  the  eleventh  century,  together  with  an  account  of  the  growth  of  indigenous 
empires.  The  longest  chapter  (Ch.  3)  deals  with  European  exploration  in  Africa,  the  terri¬ 
torial  division  of  the  continent,  and  the  effect  of  European  ownership  and  exploitation  upon 
native  life.  Most  suggestive  of  all  is  the  final  chapter  which  deals  with  the  development  of  a 
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sense  of  solidarity,  if  not  nationality, among  regional  groups  of  Africans,  as  in  the  case  of  Marks 
turned  Mohammedan  and  among  the  north  Africans  who  live  closer  to  exciting  forces  of  Ku- 
ropean  origin.  .\  developing  sense  of  nationality  and  of  rights  to  national  land,  the  examples  of 
I.ilieria  and  .\byssinia,  the  revolts  in  Egypt,  South  Africa,  and  West  .Africa  are  brought  into 
the  story.  There  is  a  concluding  section  which  deals  with  European  rights,  influences,  and 
opportunities  today  not  only  in  their  effect  ujx>n  Eurojie  but  also  in  their  effect  ui)on  the 
.African  native. 

Bkitain  as  a  Colonizing  I’ower 

Alhert  Demangeon.  L'Empire  briUnnique:  £tude  de  geographie  coloniale.  viii  and  jSo 
pp.;  bibliogr.  Librairic  Armand  Colin,  Paris,  1923.  7  fr.  7)^x5  inches. 

This  work  is  a  brilliant  essay  on  Great  Britain  as  a  colonizing  power.  Each  chapter 
marches  straight  forward,  after  the  French  style,  toward  clear  objectives.  There  are  thrw 
parts:  the  formation  of  the  British  Empire,  colonization  and  civilization,  and  imperial  fmib- 
lems.  The  first  part  is  historical;  but  it  is  not  merely  a  chronological  skeleton,  it  is  a  swiftly 
moving  account  of  the  workings  of  that  colonizing  genius  which  has  made  the  English  great. 
The  genius  consists  not  alone  in  controlling  the  sea  and  keeping  it  free,  nor  in  sending  out 
vast  capital  on  unc'ertain  as  well  as  certain  trading  ventures,  but  to  a  larger  degret'  in  the 
willingness  of  successive  generations  to  go  out  to  the  colonies  either  to  settle  or  to  trade 
and  govern.  In  spite  of  a  powerful  mercantile  system  England  never  forgot  that  a  mercan¬ 
tile  system  alone  could  not  keep  together  peoples  so  diverse  and  so  widely  distributed  geo¬ 
graphically.  It  is  the  power  of  accommodating  itself  to  the  local  or  regional  nee<ls  that 
keeps  the  Empire  intact.  A  fusion  of  its  ethnic  elements  is  impossible;  and  military  and 
naval  power  are  not  a  reliable  political  element,  important  as  they  are,  in  safeguarding  sea¬ 
borne  commerce  and  protecting  weak  and  distant  strategic  frontiers.  -Though  the  treatment 
is  brief  throughout,  it  is  exceedingly  well-balanced;  and  the  documentation  is  admirable  in 
view  of  the  compactness  of  the  discussion-  there  are  but  264  pages  of  text.  There  is  a 
particularly  discriminating  choice  of  subjects  and  data  in  the  treatment  of  the  outlying 
l>artsof  the  Empire,  notably  Canada,  .Australia,  South  .Africa,  and  India. 

A  History  of  United  States  Boundaries 

E.  M.  Douglas.  Boundaries,  Areas,  Geographic  Centers  and  Altitudes  of  the  United 
States  and  the  Several  States,  With  a  Brief  Record  of  Important  Changes  in  Their  Terri¬ 
tory.  234  pp.;  maps,diagr.,  ills.,  index.  U.  S.  Geol.  Survey  Bull.  68g,  Washington,  1).  C. 
1923.  9x6  inches. 

This  is  the  fourth  edition  of  a  highly  important  work  of  reference  containing  geographical 
material  presented  nowhere  else  in  so  convenient  a  form.  The  text  is  illustrated  with  very 
clear  outline  maps,  or  cartograms,  that  analyze  the  historical  changes  in  territory  associatcfl 
with  our  state  and  national  boundaries.  There  are,  in  addition,  a  map  showing  the  routes 
of  the  principal  explorers  in  the  territory  of  the  United  States,  a  copy  of  the  Mitchell  ma[) 
of  the  United  States  (1755),  and  a  copy  of  part  of  J.  Disturnell's  map  of  Mexico  publisheci  in 
New  V'ork  in  1847.  Among  other  illustrations  there  are  a  number  of  photographs  showing 
the  various  types  of  boundary’  monuments  in  use.  Not  the  least  important  service  renderid 
by  the  book  is  to  supply  an  inventory  of  United  States  possessions.  For  example,  there  is  a 
description  of  the  seven  so-called  “guano  islands"  occupied  or  claimed  under  the  Act  of 
Congress  of  1856  whereby  otherwise  unoccupied  guano  islands  are  “considered  as  appertain¬ 
ing  to  the  United  States”  if  occupied  by  one  of  our  citizens.  They  are  all  in  Caribbean  waters 
except  (iente  Hermosa  in  the  Pacific.  Besides  these  there  is  an  unsettled  question  as  to 
.American  reserved  rights  in  the  caseof  Christmas  Island  (lat.  i®  57'  N.,  long.  157*28'  W.;. 
There  are  described  the  changes  in  the  Panama  Canal  Zone  boundary'  whereby  the  origin.d 
five-mile  limit  was  exceeded  to  take  in  the  shores  of  Gatun  Lake;  the  purchase  of  the  Ca¬ 
gayan  Sulu  and  Sibutu  groups  of  islands  north  of  Borneo  because  of  the  error  in  drawing 
the  limits  of  the  Philippines  in  the  treaty  of  1898;  and  the  status  of  the  WTangell  Island  quo 
tion  and  of  the  islands  of  the  Tonga  group  besides  Yap,  Wake  Island,  and  others.  Many 
states  have  had  boundary’  questions  of  moment,  and  their  settlement  has  in  some  instanco 
given  rise  to  curious  Ixiundary  features  not  all  of  which  are  correctly  represented  upon  current 
maps.  “The  Gore”  in  northeastern  Vermont  is  an  irregular  tongue  of  land  about  a  mile  wide 
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which  is  often  shown  as  a  part  of  New  tfampshire.  It  was  as  late  as  i88i  when  the  niuch- 
(li>.I>utcd  l)oundar>'  l>etween  Connecticut  and  New  V'ork  was  finally  settled  by  an  agreement 
ajiproved  by  the  Congress  of  the  United  States.  Oklahoma  and  Texas  are  still  disputing 
the  |x>sition  of  their  boundary  on  the  eastern  border  of  the  Panhandle  of  Texas;  and,  al¬ 
though  a  decision  by  the  Supreme  Court  of  the  United  States  has  been  handed  down  in  the 
case  of  the  Red  River  boundary  lx?tween  these  two  states,  a  future  decree  by  that  court  will 
lie  necessary  to  settle  the  differences  that  have  arisen  between  the  Injundary  commissioners. 

Legal  Status  of  Aborigines 

A.  II.  Snow.  The  Question  of  Aborigines  in  the  Law  and  Practice  of  Nations,  v  and  376  pp.; 
indexes.  (».  P.  Putnam’s  Sons,  New  York  and  London,  1921.  $3.  9x6  inches. 

This  volume,  originally  written  for  the  L’nited  States  Department  of  State  in  1918,  is 
( .mcerned  solely  with  the  status  of  “memliers  of  uncivilized  tribes  which  inhabit  a  region  at 
the  time  a  civilized  state  extends  its  sovereignty  over  the  region,  and  which  have  so  in¬ 
habited  from  time  immemorial;  and  also  the  uncivilized  descendants  of  such  persons  dwelling 
in  the  region.”  After  an  historical  introduction  from  the  Anglo-French  Treaty  of  1763,  the 
author  considers  such  problems  as  aborigines  as  wards  of  the  state  and  its  powers  over  them 
(I  nited  States,  (ireat  Britain,  France,  the  Netherlands,  Belgium,  Italy,  Spain,  Portugal, 
Ja|>an,  and  Ciermany);  personal  and  land  rights  of  aborigines;  duties  of  states  as  guardians 
and  agreements  between  them  or  their  nationals  and  aboriginal  tribes;  effects  of  the  founda¬ 
tion  of  the  Congo  Free  State  and  of  the  establishment  of  the  Conventional  Basin  of  the 
t'ongo;  international  action  since  the  Berlin  Congress  of  1885;  effect  of  the  doctrine  of 
“intervention  for  humanity”  upon  the  development  of  the  law  of  nations  as  regards  aborig¬ 
ines;  and  the  “triple  principle”  applied  in  Morocco.  The  work  is  simply  a  compilation,  with 
no  deductions  or  recommendations;  and  no  attempt  has  been  made  to  bring  it  up  to  date 
since  it  was  first  written,  though  such  a  study  as,  for  instance,  Ixiuis  V'ignon’s  “Un  pro¬ 
gramme  de  politique  coloniale:  Les  questions  indigenes”  (Paris,  1919)  might  have  l)een 
consulted  to  some  advantage. 

Louis  H.  Gray 

A  New  Interpretation  of  Economic  Evolution 

.\.  S.  B.  Gras.  An  Introduction  to  Economic  History,  xxiv  and  350  pp.;  maps,  diagrs., ills., 
bibliogrs.,  index.  (Harper’s  Historical  Series.)  Harper  &  Bros.,  New  V'ork  and  London, 
1922.  8  X  5>i  inches. 

Mr.  (iras  has  written  a  book  for  beginners  to  explain  how  human  society  has  developed 
the  management  of  its  important  affairs.  It  is  a  small  book  from  which  definitions,  the 
enunciation  of  scientific  laws,  and  the  use  of  statistics  are  practically  absent.  Nevertheless 
it  gives  in  its  six  chapters  a  lucid  account  of  the  evolution  of  economic  systems.  The  presen¬ 
tation  is  novel,  suggestive,  and  stimulating. 

Human  society  passes  through  stages  in  economic  development.  A  group  of  people 
<KTupying  a  certain  territory  works  out  a  method  of  utilizing  available  resources,  which  is 
perfected  to  a  degree  corresponding  with  the  civilization  of  the  group.  Doubtless  the  ad- 
\ance  of  civilization  and  the  improvement  of  economic  method  react  on  each  other,  an 
advance  in  knowledge  permitting  an  improvement  in  economy  which  in  turn  provides  the 
necessary  freedom  for  a  further  advance  of  civilization.  Five  stages  of  economy  have  been 
developed  in  the  course  of  history,  each  more  complex  than  the  preceding  one,  each  marking 
a  level  of  efficient  management  for  the  corresponding  stage  of  civilization,  and  each  capable 
of  lasting  for  a  long  time — so  long  that  it  may  lag  behind  civilizatiop  and  become  inefficient. 
Different  groups  at  different  times  have  passed  through  successive  stages  of  economy,  and 
there  may  have  been  periods  in  history  when  the  highest  existing  stage  was  lower  than  that 
obtained  by  vanished  groups  of  the  more  distant  past.  All  five  stages  exist  in  the  world 
today.  The  stage  is  not  stationary,  and  the  process  of  transition  from  one  stage  to  another  is 
gradual,  though  perhaps  of  shorter  duration  than  the  life  of  the  stage  itself.  The  history  of  a 
group  shows  that  some  element  of  the  system  exhibits  a  mutation,  slight  but  of  great  signifi¬ 
cance.  It  caters  to  a  great  need,  solves  growing  difficulties  of  management,  and  within  a 
relatively  short  period  a  new  thing  is  in  existence — economy  has  moved  to  a  higher  stage. 
Mewed  from  the  present,  the  change  looks  rapid,  and  its  origin  seems  vague.  Historical  re- 
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search  finds  the  indications  to  have  existed  in  the  old  order,  sometimes  almost  indiscernible 
and  difficult  of  direct  proof;  but  history  is  developing  the  technique  of  interpretation  by 
co-ordinating  its  diverse  data,  so  that  the  real  conditionsof  the  past  are  being  more  and  more 
faithfully  realized.  The  remoter  the  period,  the  greater  is  the  use  of  inference  and  anali>gy  ; 
but  here,  too,  anthropology  and  archeology  have  valuable  material  to  offer. 

.Mr.  Gras  considers  the  following  stages  to  be  the  important  levels  of  economic  at¬ 
tainment. 

1.  Collectional  Kconomy 

2.  Cultural  Nomadic  Econonty 

3.  Settled  Village  Economy 

Phase  I.  The  Free  Village 
Phase  2.  The  Dependent  Village 

4.  Town  Economy 

a.  The  Earlier  Town  (Commercial) 

b.  The  Later  Town  (Commercial  and  Industrial) 

5.  Metropolitan  Ficonomy 

Phase  I.  ffrganizing  the  Market 
Phase  2.  Industrial  Development 
f'hase  3.  Transportation  Development 
Phase  4.  Financial  Organization 

Collective  economy  is  the  primitive  stage  of  collecting  the  nee<ls  of  the  group  directly 
from  the  regional  sources.  Storage  of  commodities  for  times  of  hardship  and  division  of 
occupation  according  to  the  natural  abilities  of  the  sexes  are  (lerhaps  the  outstanding  fea¬ 
tures  of  management.  Under  the  system  a  large  area  will  support  only  a  relatively  small 
(x>pulation. 

Cultural  nomadic  economy  ap|)eared  when  man  Itecame  a  herder  and  a  gardener.  Division 
of  latwr  became  more  pronounced, gardening  falling  to  the  women.  Superiority  of  advantages 
raised  some  groups,  as  the  mounted  nomads,  to  a  high  level,  the  combined  results  of  rapid 
movement  and  conflict  leading  to  riches,  the  institution  of  a  slave  class,  surplus  production, 
and  trade.  Storage  of  commodities  attained  a  higher  position  than  l^efore. 

Settled  village  economy  was  the  next  stage.  Cirowth  of  population  is  regarded  as  the  cause 
of  settlement  of  nomadic  groups  on  fertile  areas,  where  agriculture  was  easy.  The  village, 
a  closely  knit  group,  was  generally  an  organized  stronghold  but  came  also  to  be  a  territorial 
area.  Slowly  the  development  of  plant  and  animal  culture  went  on,  the  making  of  imple¬ 
ments,  and  the  perfection  of  an  efficient  method  of  stationary  occupation  of  the  land,  until 
in  Europe  the  exigencies  of  pasture  and  soil  fertility  produced  thetwoand  three  field  systems 

The  independent  village,  with  its  slave  class,  was  liable  to  conquest  by  unsettled  wanden  r> 
and  thus  often  lost  its  freedom  to  a  conquering  lord;  unconquered  villages  organized  for 
defense  by  the  system  of  “commendations  of  person  and  lands”  to  qualified  leaders  and 
organizers,  who  eventually  came  to  occupy  a  position  not  very  different  from  that  of  actual 
conquerors.  Thus,  in  one  way  or  another,  the  village  lost  its  independence  and  drifted  into 
feudalism,  an  institution  evolved  in  many  lands  at  different  periods.  The  interests  of  the 
lord  probably  did  much  to  raise  the  level  of  agriculture  and  crafts,  and  the  opportunity  for 
storage  of  goods  led  to  high  results.  In  the  statement  “All  villages  provided  most  of  the 
things  needed:  none  provided  all"  (p.  81)  ('.ras  reveals  the  germ  of  later  economic  growth. 
The  market  day  and  the  market  village  became  established,  and  the  trade  relation  assumed 
a  definite  direction. 

.\ccording  to  orthodox  economics  the  village,  even  as  late  as  the  thirteenth  century  in 
England,  was  such  an  eingeschlosstne  Einheit,  with  its  elaborate  code,  partition  of  duties, 
and  suspicion  of  strangers,  that  the  rise  of  occasional  outstanding  communities  is  difficult  to 
understand.  They  did  arise  in  favored  places,  as  military'  and  administrative  centers  with 
unusual  market  facilities.  Their  economy  was  strictly  that  of  the  village;  but  on  them,  in 
the  later  phases,  town  economy  was  graftetl. 

Town  econonty  followed  next,  (irowth  of  the  village  market  eventually  producetl  the 
specialized  trader.  VNTtence  and  how  he  came  we  do  not  know.  Traders  established  them¬ 
selves  in  the  outstanding  villages,  and  economy  took  a  vast  step  forward.  Trade  became 
organized,  and  larger  economic  units  of  many  villages  and  one  town  arose.  The  radius  of 
the  unit  and  the  size  of  the  nucleus  increased,  and  a  more  complicated  and  more  efficient 
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s\>trni  replaced  village  economy.  The  extended  scope  of  internuclear  relations  made  for 
greater  opportunity,  prosperity,  and  comfort.  Individuality  found  some  expression,  and 
the  fusion  of  village  groups  grew  into  units  numerically  strong. 

In  its  first  phase  the  town  developed  trade  into  commerce.  l.ater  it  captured  manu¬ 
facture  from  the  villages  step  by  step,  increasing  the  variety  of  occupation  and  the  com¬ 
plexity  of  government.  Adder!  strength  came  as  feudal  control  was  fought  off  or  bought  off 
and  great  power  was  developed  by  the  town  leagues.  Town  economy,  attaining  its  richest 
development  since  ancient  times  in  Lombardy  and  Flanders,  remained  the  high  level  of 
economy  until  the  nineteenth  century. 

Then  came  metropolitan  economy.  The  town  attained  its  success,  but  a  few  towns  at¬ 
tained  many  successes — in  commerce,  industry,  politics,  and  art.  Their  later  development 
promised  something  far  beyond  town  economy.  They  were  able  to  reduce  their  neighbors 
to  satellitic  economic  subordination,  rising  to  metropolitan  rank  while  their  former  peers 
remained  towns.  The  outstanding  town  became  a  metropolis  by  assuming  a  new  and 
grander  function — that  of  organizing  business  for  a  wide  metropolitan  area  (hinttrland). 
Marked  advantages  of  situation  enabled  the  town  to  establish  this  commercial  dominance 
over  the  area.  Once  again  there  is  a  welding  of  units  to  form  a  larger  unit,  with  a  greater 
nucleus  and  increased  intricacy  of  organization.  (»ras  devotes  two  long  chapters  to  the 
metropolis.  In  one  he  considers  mainly  England  and  presents  his  conception  of  metropolitan 
development.  In  the  other  he  considers  America  and  the  metrojxditan  trend. 

The  town  had  encountered  the  difficulty  of  insuring  a  steady  supply  of  staple  foorlstuffs 
for  the  compact  agglomeration  ami  early  in  its  life  had  adopterl  measures  which  solved  the 
problem.  The  rising  metropolis  found  great  difficulty  of  adjustment  and  only  after  long 
struggle,  exiH-riment,  and  loss  was  it  able  to  obtain  and  store  a  regulated  supply  of  grain. 

In  its  first  phase  the  metro|K)lis  substituted  specialized  wholesaling  and  exchange  for  the 
markets  of  town  commerce;  developed  the  machinery  of  hinterland  trade,  storage,  and 
extended  trade;  and  initiaterl  changes  and  improvements  of  transportation  within  the 
metropolitan  radius.  During  this  phase  there  was  evident,  in  Europe,  a  conflict  Ixjtween 
the  mercantile  national  policies  and  the  metropolitan  trend  towards  open  trade. 

Industrial  revolution  marked  the  second  phase  of  metropolitan  growth,  wholesale  handi¬ 
craft  being  converted  to  centralized  industr>'.  Factory  production  inevitably  centeretl  in 
the  metropolis  at  first  but  gradually  migrated  to  the  hinterland,  leading  to  further  im¬ 
provement  in  road  and  canal  construction. 

Revolution  in  transportation  of  goods  and  ideas,  by  land  and  sea,  by  train  and  telegraph, 
consolidated  the  metropolitan  unit  and  brought  it  into  keen  rivalry  with  its  peers.  The 
marches  of  the  hinterlands  became  vigorously  contested  until  their  final  capture  by  one  or 
the  other  metropolis;  and  a  few  towns  became  ambitious  of  metropolitan  rank.  Particularly 
in  .America,  some  towns,  such  as  Cleveland,  have  entered  the  arena,  carved  out  a  hinterland, 
and  established  themselves  without  passing  through  the  earlier  phases,  finding,  as  it  were, 
ready-made  conditions  on  which  to  graft  a  metropolitan  growth. 

The  increasing  specialization  and  fluidity  of  trade,  with  its  system  of  bills  of  exchange, 
the  growing  importance  of  stock  exchanges,  and  the  perfection  of  elastic  banking  organiza¬ 
tion  mobilized  to  perfection  all  the  resources  of  the  unit  and  led  to  the  present-day  culmina¬ 
tion  of  metropolitan  economy,  the  financial  phase. 

Throughout  the  book  (iras  deals  with  a  group  of  people  with  common  interests,  occupying 
a  particular  territor>’.  This  is  the  economic  cell.  It  develops  a  nucleus  and  proceeds  to  en¬ 
large  itself  by  the  fusion  of  walls,  aggrandizement  of  the  nucleus,  extension  of  the  periph- 
cr>’,  and  increasing  complication  of  its  tissue.  The  group  is  never  divorced  from  its  region, 
nor  is  the  nucleus  treated  as  an  entity.  It  is  merely  a  point  of  concentration  of  regional 
activity.  The  metropolis  deals  with  the  world  on  behalf  of  the  hinterland  and  is  hence  only 
expressible  in  terms  of  the  hinterland.  Gras  handles  the  stupendous  material  of  economics 
in  the  spirit  of  advanced  geography  and  is  able  to  present  a  clear  conception  of  interacting 
things  and  processes  which  cannot  be  bounded  by  definitions.  He  does  not  say  just  what  a 
metropolis  really  is  but  is  content  to  state  a  number  of  metropolitan  criteria,  lie  lays  down 
no  rules  for  mapping  the  hinterland  boundary  but  uses  the  Federal  Reserve  districts  as  a 
somewhat  arbitral^'  indication  of  the  metro|K>litan  range  of  influence  in  the  United  States, 
with  the  Twin  Cities  as  a  special  example. 

In  sum  we  may  state  that  a  conception  of  economic  history  has  been  presented  which 
harmonizes  well  with  contemporary’  geographic  thought  and  which  promises  a  veiy  helpful 
liaison  for  the  interpretation  of  modern  problems. 
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E<  oNOMic  Reports  on  the  Russian  Far  East 

- DoklRdi  Primorskoi  Oknizhnoi  Torgovo-promishletmoi  PaUti  po  Voprosam  Ekonomiki 

Russkago  Dalnyago  Vostoka,  predstavlennie  na  Vashingtonskuyu  Konferentsyu  igji 
goda.  (Rc|K)rt8of  the  Maritime  District  Trade  and  Industrial  Chamber  for  E^m.mic 
Questions  of  the  Russian  Far  F^st,  presented  to  the  Washington  Conference,  1921.] 
V  and  459  pp.;  map.  Maritime  District  Trade  and  Industrial  Chamber,  Vladivostok 
1922.  loj^  X  inches. 

K.  CfLirsDovsKY.  Primorsko-Amurskaya  Okraina  i  Syevemaya  Manchzhurya.  I  The 
•Maritime  .Amur  Region  of  Russia  and  North  Manchuria.]  2nd  edit,  ii  and  1S3  pp.; 
maps,  ills.,  diagrs.  Vladivostok,  (1917).  loyi  x  7  inches. 

The  first  title  refers  to  a  set  of  re|K>rts  drawn  up  with  the  pur|x)se  of  influencing  the 
Washington  Conference  to  pnxure  the  fif)eration  of  the  Russian  Far  Flast  from  Japanese 
occupation  ami  of  attracting  the  favorable  attention  of  foreign  governments  and  business 
interests  to  the  region.  The  information  given  is  rather  narrowly  confinetl  to  what  might 
further  thesi-  emls  and  is  sharply  summarized  under  each  subject  in  the  fonn  of  “thes<s." 
1-conomic  conditions  and  oppetrt unities,  naturally,  are  given  most  spare.  Only  two  p.iges 
(14-15I  are  ilevoteil  to  strictly  geographical  description — a  few  general  facts  culled  front 
.liia/if  Russia  (.Aziatskaya  Rossiya),  publisher!  by  the  ('olonization  Bureau  in  1914.  The 
“thesis”  Itaserl  upon  these  is:  “The  Russian  Far  East,  Itesides  being  Russian  territory  by 
virtue  of  right,  is  also  organically  Itound  up  with  Russia.  This  organic  Ixmd  arises  from  the 
fact  that  Russia  is  a  continental  power,  whose  coast  line,  with  the  exception  of  the  Far  East, 
has  no  outlet  except  into  closed  or  frozen  seas.  Under  these  circumstances,  the  .Amur 
region,  with  its  seacoast  and  ports  affording  an  outlet  to  the  open  sea,  necessarily  becomes 
vitally  and  organically  an  in<lis|)ensable  part  of  Russia”  (p.  20).  This  is  in  some  ways  a  better 
statement  of  the  case  than  that  which  concludes  the  {ramphlet  by  V'.  E.  Cilusdovsky  is.sued 
by  the  Vladivostok  Chamlrer  of  Commerce  in  1917.  For  description  of  the  country,  however, 
there  is  no  comparison  Iretween  this  document  and  that  interesting  and  valuable  publication. 

J.  V,  Fuli-kk 

The  Development  ok  IIydro-F-lectric  Eneroy 

Henri  C'availl£s.  La  houille  blanche,  vi  and 216pp.;  maps,  diagrs.,  ills.  Collection  Arnutnd 
Colin  (Section  de  Geographic)  No.  Paris,  1922.  5  frs.  x  4H  inches. 

The  dewlopment  of  hydro-electric  energy  is  to  a  very  large  extent  governed  by  conditions 
of  physical  geography,  and  the  utilization  of  the  energy  when  generated  modifies  the  facts  of 
economic  geography  to  a  varying  degree  (compare  the  article,  “The  Geographical  Con¬ 
ditions  of  Water  Power  Development”  by  Raoul  Blanchard,  pp.  88-100  of  this  Revtrd'). 
For  these  reasons  there  is  much  satisfaction  in  reviewing  a  book  on  water  power  by  a  writer 
who  possesses  a  clear  understanding  of  the  meaning  of  geography.  This  small  book  is 
written  for  the  general  reader.  It  is  in  no  sense  an  engineering  manual.  Nevertheless  the 
opening  chapters  form  as  goorl  an  introduction  to  the  subject  as  the  reviewer  has  seen. 
They  comprise  in  fifty-two  pages  a  clear  and  concise  account  of  the  more  general  aspects — 
physical  conditions  favoring  power  development  and  thus  limiting  it  to  certain  regions  of 
the  earth;  the  works  required  for  the  regularization  of  flow  and  for  the  production  and  dis¬ 
tribution  of  energy;  the  various  uses  to  which  the  energy-  from  different  types  of  river  can  lie 
most  economically  applied. 

The  most  valuable  feature  of  this  work,  however,  is  the  admirable  presentation  of  the 
present  status  of  water  power  development  in  France,  a  section  occupying  over  half  the 
tKXnl-.  Readers  of  recent  French  periodical  literature  have  had  opportunities  to  learn  of  the 
various  hyHro-electric  projects  in  France,  but  here  for  the  first  time  we  have  a  conspectus  of 
the  whole  national  activity  in  this  direction.  .Americans  are  apt  quite  naturally  to  think  of 
their  own  cou  ntry  as  the  scene  of  mushroom  growth  in  industry,  and  the  facts  here  presented 
regarding  old  F'rance  may  well  cause  them  some  surprise.  Before  the  World  War  France  had 
harnessed  her  “twhite  coal”  to  the  extent  of  alwut  900,000  horse  power.  This  was  less  than 
the  total  for  Italy,  and  it  was  derive*!  almost  entirely  from  the  Alps.  But  the  war  gave 
tremendous  impettus  to  development.  France,  bereft  of  most  of  her  coal  supply,  turnwl 
feverishly  to  her  ri'vers,  and  in  doing  so  she  not  only  proceeded  to  meet  rapidly  much  of  the 
demand  for  munitions  of  war  but  at  the  same  time  laid  the  foundations  of  an  entirely  new 
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yiduMrialisin  in  the  central  ainl  suuthern  jiarts  of  her  territory.  Thus  in  striving  to  win  the 
w.ir  she  was  able  to  further  her  |ternianeiU  economic  aims  of  |)eace  time  in  a  degree  proliahly 
in  til  h  greaterahan  was  the  case  in  any  other  country  engagetl  in  the  war.  My  the  end  of  1921 
Kranre  h.ad  approximately  doultle*!  her  pre-war  develt)|x>tl  horse  |iower,  so  that  she  then 
stiHsI  Itehiml  only  the  Unitetl  States  and  Canatla  in  this  res|)ect.  When  horse  jaiwer  and 
population  are  compareil,  France  is  found  to  stand  fifth,  with  4.7  h.p.  jier  iik)  inhabitants — 
approximately  equal  to  the  United  States  (the  first  four  countries  being  Norway,  Canada, 
Swfilen,  and  Switzerland).  It  has  been  estimated  that  France  possesses  almut  ten  million 
IKJtential  horse  power,  so  that  by  1921  she  had  scarcely  develo|)e<l  one  fifth  of  this.  But  the 
projixts  are  large,  and  the  prospects  of  immediate  development  in  many  cases  are  good. 

The  water  jxjwer  of  F' ranee  is  here  treated  regionally  and  in  so  excellent  a  manner  that 
‘l.a  huuille  blanche”  must  be  regarde<J  as  an  essential  document  for  those  occupitnl  with  the 
geography  of  that  country.  The  four  “power”  regions  in  order  of  imixirtance  are  as  follows: 
m)  .\I|»s,  Rhone,  and  Jura;  (2)  Pyrenees;  (3)  Central  Massif;  (4)  Rhine,  Vosges,  Moselle, 
etc.  In  each  of  these  regions  all  the  aspects,  physical  and  economic,  are  treated;  and  the 
significance  of  the  change  brought  aliout  in  the  life  of  the  region  is  indicated  in  each  case. 
Of  the  projects  discussed,  the  two  greatest  are  those  of  the  French  Rhone  and  the  Rhine 
about  Strasbourg.  Both  schemes  involve  not  only  the  production  of  energy  but  also  the 
improvement  of  navigation,  while  in  the  case  of  the  Rhone  there  is  to  be  an  increased  amount 
of  water  available  for  irrigation  on  the  left  bank.  The  last  section  of  the  book  treats  briefly 
the  hydro-electric  development  in  Spain,  Italy,  Switzerland,  Scandinavia,  Canada,  and  the 
I’nited  States. 

Alan  G.  Ooilvie 

The  World’s  Forests 


Raphael  Zon  and  VV.  N.  Sparhawk.  Forest  Resources  of  the  World.  With  a  foreword 
by  (dfford  Pinchot.  V’ol.  I  :xiv  and  493  pp.;  maps,  diagrs.,bibliogrs.;  Vol.  2:  pp.  vii  and 
495-997;  maps,  bibliogrs.,  index.  .McGraw-Hill  Book  Co.,  New  York,  1923.  $12.00. 
i)}4  \  6  inches. 

This  monumental  work,  prepared  under  the  authority  of  the  Secretary  of  .Agriculture 
and  in  co-operation  with  the  National  Research  Council,  presents  the  results  of  several 
years’  labor  by  these  two  economists  of  the  U.  S.  Forest  Service,  assisted  by  a  corps  of  re¬ 
search  workers.  It  is  of  as  great  interest  to  geographers  as  to  economists  and  may  Ik?  es¬ 
teemed  one  of  the  outstanding  achievements  of  the  past  few  years  in  economic  geography. 

The  sixteen  maps,  in  colors,  are  a  notable  contribution  to  our  knowledge  of  the  native 
vegetation  and  the  climatic  conditions  in  various  parts  of  the  world,  as  well  as  the  character 
of  the  forest.  The  impressive  fact  which  grows  on  the  reader  as  he  looks  over  these  maps 
is  the  small  extent  of  the  forests  outside  of  eastern  North  America,  northern  Fmroiie  and 
.Asia,  and  the  Amazon  and  Congo  basins.  Most  of  the  world  is  grassland  and  desert.  The 
forest  area  of  the  world  is  estimated  at  7487  million  acres,  which  is  about  22  fier  cent  of  the 
total  land  area.  Probably  one-quarter  to  one-third  of  this  “forest”  land  is  sub-humid  wood¬ 
land  and  chaparral,  or  burned-over  areas  not  restocking.  It  is  interesting  to  note  that  in  the 
Hriti.sh  Isles,  which  were  mostly  covere*!  with  forest  originally,  only  alKtut  four  |»er  cent  of 
the  land  is  now  in  forest. 

.A  list  of  the  maps  suggests  the  broad  scope  of  the  studies:  I,  Forest  Regions  of  the  World; 
II,  Forests  of  Southern  and  Western  Europe;  III,  Forests  of  Norway,  Sweilen,  and  F'inland; 
IV,  .Actual  and  Potential  Forest  Lands  of  the  British  Isles;  V,  Forests  of  Fmropean  and 
.Asiatic  Russia;  VI,  F'orests  of  Asia  Minor,  Persia,  and  Afghanistan;  VII,  Forests  of  China; 
VIII,  Forests  of  Southern  .Asia  and  the  Flast  Indies;  IX,  F'orestsof  Japan;  X,  Forest  Regions 
of  Canada  and  Newfoundland;  XI,  Forests  of  the  United  States;  XII,  Forests  of  .Alaska; 
XIII,  Forests  of  Mexico,  Central  America,  and  the  W’est  Indies;  XIV,  F'orests  of  South 
America;  XV’,  Forests  of  Africa;  XVI,  Forests  of  .Australia  and  Oceania. 

The  statistical  tables  thickly  scattered  through  the  text  (numbering  432  in  all)  are  prob¬ 
ably  of  even  greater  usefulness  than  the  maps.  Some  of  the  tables,  however,  quote  figures 
that  are  a  little  old  and  for  that  reason  may  lie  misleading;  but  doubtless  more  recent  data 
are  unavailable.  Frequently  the  date  of  the  statistics  given  in  a  table  of  statistical  statement 
is  omitted.  It  would  be  helpful  to  students  and  worth  the  additional  s|>ace  if  the  sources  of 
data  given  in  the  tables  were  given  in  footnotes.  Space  could  l)e  saved  by  cross  reference  to 
the  bibliography  given  at  the  end  of  each  section. 
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The  value  of  these  tables  as  well  as  the  general  character  of  the  work  may  be  illustrate 
by  the  description  of  the  forest  ri'sources  of  Argentina.  I'mler  the  heading  “Extent  ami 
I  >istribution  of  Forests"  it  is  noted  that  the  forest  land  “amounts  to  264,ot2,troo  acres,  vhirh 
is  ,46.1  |K'r  cent  of  the  land  surface  and  .•^2  acres  jx'r  inhabitant.”  A  table  follows  givingthe 
forest  area  by  proviiuesand  the  (H-rcentage  foreste<l,alsoa  fet»  words  of  ge«>graphic  comment. 
Under  the  next  hearling  “Character  of  Forests”  a  riesr-ription,  or'cupying  several  ixtges,  i> 
given  of  the  five  |>rinci|Ml  forest  regions.  Statistics  are  providcnl  of  the  area,  the  total  stand, 
and  the  merchantable  stanri  of  several  im|x>rtant  wootls.  The  next  subject  treaterl  is  the 
“( )wnership  of  Forests.”  The  treatment  includes  a  table  of  the  area  of  state  forests.  “Annual 
(irowth  and  Annual  Losses"  is  the  next  subject  discusser!,  which  is  followerl  by  a  description 
with  accomjranying  table  of  the  “Annual  Cut."  Several  irages  are  then  devoted  to  the 
“TimlxT  Trade,"  including  a  table  of  annual  exjrorts  of  quebracho  logs  and  extract,  to 
1920.  It  appears  that  exjxrrts  to  tiermany  have  slowly  decreased,  and  those  to  the  I'niterl 
States  ra|)idly  increased  in  importance.  The  imports  of  woo<l  into  Argentina  exceed  the 
ex|x)rts.  According  to  a  table  the  United  States  is  the  principal  source  of  supply  of  lumlier, 
whereas  Fiurope  furnishes  most  of  the  wtxxl  veneer,  Ixrxes,  and  wood  pulp.  In  the  dis¬ 
cussion  of  “Domestic  Consumption”  it  is  interesting  to  note  that  of  the  111,135  houses  in 
Buenos  .Aires  in  1909  only  4  jrer  cent  were  of  wooden  construction.  The  next  subject  dis- 
cusschI  is  “The  Lumlrer  and  Woorl-Using  Industries.”  This  section  includes  a  table  of  wood¬ 
using  plants  in  Argentina — their  numirer,  the  number  of  employees,  and  the  capital  in¬ 
vested.  “Forestry  Movement  and  Legislation”  is  then  considered;  and  there  follow  a  few 
(>aragraphs  on  “Secondarv'  Forest  Ennlucts”  and  “The  Probable  Future”  of  the  forest  re¬ 
sources  and  the  industry.  Several  p;iges  arc  then  devoted  to  a  description  of  the  character¬ 
istics  and  uses  of  some  54  different  and  important  wckkIs,  and  the  section  on  Argentina  is 
closed  by  a  list  of  25  lKK)ks,  rejxrrts,  and  articles. 

Practically  all  the  countries  of  the  world  are  treated  in  a  similar  way.  It  is  obvious  that 
such  summaries  of  the  forest  situation  and  trade  in  forest  products  are  of  great  value  not  only 
to  teachers  of  economic  geography  but  also  to  commercial  concerns  engaged  in  foreign 
trade  and,  perhaps  not  least  important,  to  students  of  forest  policy.  The  United  States  has 
l)een  favored  alK)vc  all  countries  of  the  world  in  the  extent  and  character  of  its  forest  re¬ 
sources.  But  only  aixmt  16  per  cent  of  the  virgin  forest  remains;  and  the  day  is  rapidly 
approaching  when  second-growth  timber,  mostly  of  poorer  quality,  is  practically  the  only- 
kind  that  will  l>e  available.  It  is  none  too  soon,  therefore,  to  survey  the  forest  resources  of 
the  world  with  a  view  to  finding  a  source  of  future  supplies  of  lumlier  and  other  forest 
products.  The  prosjiect  is  not  reassuring. 

O.  E.  Baker 

Climatic  Handicaps  ok  .America.n  Agriculture 

Franz  Termer.  Wetterschaden  und  Landwirtschaft  in  den  Vereinigten  Staaten  von 
Amerika.  79  pp.;  bibliogr.,  index.  (Studien  fiber  Amerika  und  S|)anien,  No.  1.)  Max 
Niemayer,  Halle  a.  Saale,  1923.  9  x  6}4  inches. 

Dr.  Franz  Tenner,  Privatdozent  at  the  University  of  Wfirzburg,  has  written  a  useful  and 
interesting  discussion  of  the  unfavorable  features  of  the  climates  of  the  United  States  front 
the  viewyK)int  of  agriculture.  So  far  as  we  can  recall,  no  previous  publication  has  attempted 
to  cover  the  same  ground.  The  author  states  that  his  chief  reason  for  writing  his  monograph 
was  the  practical  motive  of  giving  useful  infonnation  to  those  of  his  fcllow-country-men  who, 
because  of  the  economic  conditions  in  their  own  country,  may  be  compelled  to  seek  new 
homes  in  the  United  States.  He  desires  to  supply  them  with  such  information  concerning 
the  “outs”  of  our  climates  as  may  enable  them  to  be  better  prepared  to  meet  and  to  guard 
against  these  unfavorable  features. 

The  introduction  summarizes  some  of  the  more  recent  investigations  in  the  field  of  agri¬ 
cultural  meteorology  and  climatology.  The  difficulties  in  the  way  of  trying  to  reduce  the 
many  complex  relations  between  weather  and  climate  on  the  one  hand  and  the  character 
and  yield  of  the  crops  on  the  other  are  pointed  out.  There  is  a  very  natural  tendency  to 
attempt  to  retiuce  such  relations  to  simple  terms,  but  when  we  are  dealing  with  the  complex 
resultant  of  many  variables,  simple  fonnulae,  however  much  they  may  appeal  to  us,  are 
often  unsafe  and  unsound.  There  is  a  brief  but  on  the  whole  well-considered  and  vivid 
description  of  the  climates  of  the  United  States.  To  an  American  with  some  knowledge  of 
the  climates  of  his  own  country  it  may  seem  as  if  s«mie  rather  essential  matters  ha<l  been 
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oiniitf'l.  and  there  are  a  few  somewhat  inaccurate,  or  perhaps  rather  misleading  statements; 
but  on  the  whole  the  account  is  clistinctly  gcxKl.  The  climatic  phenomena  injurious  to  crops 
are  classifitnl  un<ler  tem|H'raturc  (cold  waves,  frost,  hot  waves);  precipitation  (amounts  and 
iy|ies  of  rainfall,  droughts,  flcnxls,  hail,  thunderstorms);  and  wind  (n(»rthers,  chinook,  tor¬ 
nadoes).  ('onsideration  of  imlividual  j>hcnomena  is  followe<l  by  discussion  of  their  geo¬ 
graphical  distribution  by  climatic  districts.  In  this  are  included  Nalgren’s  data  relating  to 
the  average  annual  riamage  to  the  staple  croi)s,  given  in  |K‘rcentages  of  the  normal  yield 
in  the  ten-year  |Krio<l  1909  1918.  These  data  are  somewhat  rearranged  by  l>r.  Tenner 
and  are  classified  by  geographical  or  climatic  districts.  At  the  end,  under  each  staple  crop, 
the  phenomena  most  likely  to  injure  the  yield  are  listed  in  the  order  of  their  imjwrtance. 
Thus,  e.  g.,  under  corn  the  list  is  as  follows:  1,  Drought;  Excessive  moisture;  3,  Frost; 
4,  Mot  winds;  5,  Floods;  6,  Storms;  7,  Hail;  8,  Other  unfavorable  weather  conditions. 

R.  DkC.  Ward 


Indian  Rainfall  and  South  .\merican  Weather 

R.  C.  Mossman.  On  Indian  Monsoon  Rainfall  in  Relation  to  South  American  Weather 
1875-1914.  Memoirs  Indian  Meleorol.  Depart. ,\'o\.  2^,Pi\rt  \’l,  pp.  157-242.  Calcutta, 
1923.  12  xg'/i  inches. 

This  paper  may  be  considered  a  continuation  of  those  studies  of  metc'orological  relations 
l»etween  widely  separated  parts  of  the  earth  which  have  occupied  Mr.  Mossman  for  many 
years.  In  lieginning  he  discusses  the  accuracy  of  the  data  used  and  says  that,  “As  far  as 
iwssible  only  material  of  undoubted  accuracy  has  lieen  used,  and  in  cases  where  values  pre¬ 
viously  published  differed  from  those  kindly  sent  by  the  Directors  of  the  South  American 
Weather  Services  the  anomalies  have  been  investigated  and  cleared  up,  either  by  corre- 
s|K)ndence  or  from  the  original  records,  as  published  at  the  time,"  This  care  in  selecting  and 
testing  data  is  characteristic  of  Mossman  and  makes  the  tables  of  data  published  by  him  of 
unusual  value.  There  is  one  exception  in  this  paper,  however,  where  he  uses  in  his  investiga¬ 
tions  some  data  published  by  Bigelow  and  it  may  be  questioned  whether  these  data  were 
tested  by  usually  accepted  methods. 

Mossman  first  takes  up  the  seasonal  distribution  of  rainfall  in  South  America  and  finds 
that  only  at  Punta  Arenas,  in  the  extreme  south  of  the  continent,  and  at  three  stations  in 
the  province  of  Buenos  Aires  is  there  an  approximately  even  distribution  of  the  amount  of 
precipitation  throughout  the  year.  “In  Chile,  except  in  the  far  south,  and  more  esiiecially 
north  of  latitude  40°  S.  there  is  a  distinct  winter  maximum.  In  Argentina,  with  the  excep¬ 
tions  named,  the  data  refer  to  places  with  a  summer  maximum,  and  this  also  applies  to 
Ascuncion  (Paraguay),  Sucre  (Bolivia)  and  to  the  Brazilian  stations  south  of  Rio.  In  the 
latitude  of  Recife,  8°  S.,  a  winter  maximum  is  again  shown,  while  further  north  in  the  state 
of  Ceara,  represented  by  Forteleza  and  Quixeramobim,  practically  all  the  rain  falls  in  the 
first  half  of  the  year.”  In  .Argentina  the  summer  maximum  is  confined  to  the  region  north  of 
al»out  latitude  32"  S.  In  the  province  of  Buenos  Aires  and  in  the  Pampa  there  is,  in  general, 
an  autumn  maximum,  and  in  the  region  of  Neuquen  there  is  a  winter  maximum.  Returning 
to  the  extreme  north  of  South  America,  “In  the  Guianas  there  is  an  autumn  maximum  and  a 
pronounced  minimum  in  spring,  using  the  seasons  in  their  southern  hemisphere  sense. 
•At  Trinidad  June  to  September  are  wet,  and  February  to  .April  dry  months.” 

The  first  step  in  his  investigation  of  the  relation  of  South  .American  weather  to  that  of 
other  regions  was  in  regard  to  the  high  pressure  center  near  the  central  coast  of  Chile  and 
the  low  pressure  center  near  Graham’s  Land  on  the  edge  of  the  .Antarctic  continent.  He 
says  that  from  an  earlier  investigation  .  ,  .  “it  would  apjxjar  that  there  is  a  well  pronounced 
seesaw  of  pressure  between  the  South  Pacific  high  on  the  one  hand  and  the  .Antarctic  low 
situated  to  the  west  of  Graham’s  Land  on  the  other,  and  that  the  changes  in  the  pressure 
gradient  between  the  two  systems  explain  many  of  the  variations  in  South  American 
weather  south  of  the  tropics,  particularly  on  the  coast  of  Chile  in  middle  latitudes,  and  in 
the  adjacent  Argentine  territories.  When  we  look  into  the  matter  more  closely,  however,  we 
do  not  find  during  the  eleven  years  under  consideration  the  expected  simplicity  that  the 
com|)arison  of  Antarctic  conditions  to  the  west  of  (iraham’s  Land  and  those  on  the  coast 
of  Chile  in  the  years  1904  and  1909  would  lead  us  to  expect  .  .  .  The  changes  in  the  general 
>  irrulation  so  far  as  these  are  shown  by  the  prevailing  winds  indicate  that  the  ‘action  centers’ 
of  the  whole  glolx*  must  have  Ijeen  subject  to  extreme  changes  in  these  two  years  I9'>4  and 
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1909,  since  the  mran  wind  diriTtion  at  many  plan's  in  lioth  hemispheres  changed  through 
more  than  a  right  angle  between  the  two  years." 

Me  also  compares  the  pressure  on  the  Chilean  coast  with  the  mons(M>n  rainfall  and  finds 
an  agreement  in  sign  in  nine  years  out  of  eleven.  A  seesaw  of  pressure  l)etween  the  Chilean 
coast  and  India  has  lieen  found  by  a  numl>er  of  different  investigators,  and  there  can  l>e  nu 
doubt  of  a  close  relation  between  the  pressures  in  the  two  regions. 

Mr.  Mossman  next  compares  the  rainfall  along  the  northern  coast  of  Chile  with  that 
along  the  southern  coast  and  finds  a  distinct  tendency  toward  opposition.  When  the  rain 
fall  is  above  nonital  in  southern  Chile  it  is  likely  to  be  Im'Iow  in  northern  Chile  and  vice-versa 
The  cause  of  this  is  probably  the  north  and  south  movement  of  the  center  of  high  pressure 
in  the  Pacific  under  the  influence  of  variations  of  solar  radiation. 

Finally  the  ice  conditions  at  the  South  Orkneys  are  compared  with  the  rainfall  of  India 
The  ice  conditions  are  classified  by  seasons  into  “open”  and  “close."  “With  regard  to  sea^mt 
characterized  as  ‘open  ice,’  in  some  cases  the  seas  were  ice-free  except  for  occasional  streams 
of  loose  pack,  but  the  conditions  summarized  refer  to  the  general  conditions  surrounding  the 
South  Orkneys  as  observed  every  day  from  an  elevaterl  fioint  and  not  to  the  perioels  during 
which  Scotia  Bay  was  ice-bound.”  A  close  relation  is  found  between  the  ice  condili()n^ 
around  the  South  Orkneys  and  the  rainfall  of  northern  Chile  and  central  Argentina,  the 
rainfall  being  in  excess  in  summer  and  autumn  when  the  ice  conditions  were  ofx-n  anil  in 
defect  when  they  were  close.  The  opposite  relations  were  found  in  winter.  Less  markeii 
ix>rrelations  were  found  for  other  parts  of  South  .America.  The  author  remarks  that,  “It  is. 
of  course,  probable  that  the  conditions  detennining  the  varying  characteristics  of  seasonal 
rainfall  in  extra-tropical  South  America  are  not  necessarily  due  to  ice,  and  that  the  general 
circulation  that  determines  the  excess  or  deficiency  of  rainfall  may  similarly  affect  the  ice 
conditions.”  These  changes  in  the  general  circulation  are  considered  by  the  present  writer  to 
Ite  due  to  changes  in  the  intensity  of  solar  radiation.  No  conclusive  correlation  was  found  by 
Mossman  between  the  ice  conditions  in  the  South  Orkneys  and  the  monsoon  rainfall  of 
India. 

H.  H.  Clayton 


Antillkan  Earthquakes 

Stephen  Taber.  The  Seismic  Belt  in  the  Greater  Antilles.  Map.  BuiJ.  Seismol.  Sue.  oj 
Amer.,  V'ol.  12,  1922,  pp.  199-219. 

The  tremendous  relief  of  the  rock  surface  in  the  .Antillean  region  has  always  exciteil 
interest.  Spencer  thought  the  deep  troughs  were  valleys  eroded  when  the  land  stoorl  at  a 
much  higher  level  than  now.  Vaughan  recognized  the  presence  of  fault  troughs.  Taber  has 
gone  further.  In  a  paper  on  “Jamaica  Earthquakes  and  the  Bartlett  Trough”  (Bull.  Seismol. 
Soc.  oj  Amer,,  Vol.  10,  1920,  pp.  55-89)  he  showed  that  the  most  probable  place  of  origin 
of  many  Jamaica  earthquakes,  notably  the  great  earthquakes  of  1692  and  1907,  was  north  of 
the  island  on  the  southern  edge  of  the  Bartlett  Trough  and  not  near  the  southern  side  of  the 
island,  as  has  been  generally  held.  In  “The  Great  Fault  Troughs  of  the  .Antilles”  (Jouni.  oj 
Geol.,  Vol.  30,  1922,  pp.  97-98)  and  in  the  pa()er  under  review  he  has  brought  strong  physio¬ 
graphic  and  seismological  arguments  to  bear  to  show  that  trough  faulting  is  responsible  fur 
the  great  and  characteristic  relief  of  this  region  and  that  the  movements  are  still  in  full 
activity.  He  has  locaterl,  as  far  as  possible,  the  origins  of  many  great  .Antillean  earth(]uakes 
and  has  shown  that  they  lie  on  the  sides  of  the  troughs;  therefore  the  sides  of  the  troughs  are 
fault  zones,  and  the  troughs  themselves  are  fault  troughs.  This  brings  out  another  important 
idea,  namely  that  in  future  the  great  earthquakes  of  the  region  will  originate  in  these  zones, 
either  where  they  are  submarine  or  where  they  cross  the  land,  and  will  not  be  locateil  hap¬ 
hazard  over  the  region. 

We  note  a  few  more  of  Taber’s  results:  Milne  and  Montessus  de  Ballore  have  conclmkd 
that  earthquakes  occur  chiefly  on  steep  slopes.  Taber  shows  that  the  reverse  is  not  always 
true  but  that  great  submarine  slopes  may  persist  long  after  active  movement  ceases;  for 
example  the  very  steep  slope  north  of  St.  Croix  and  the  northern  boundary  of  the  Caribbean 
Sea  seem  to  have  been  free  of  great  earthquakes  in  historical  times.  Severe  earthquakes  in 
the  .Antillean  belt  have  been  caused  by  vertical  displacements,  though  they  have  rarely,  if 
ever,  been  accompanied  by  a  sudden  change  in  the  elevation  of  the  coast  line.  The  niu%e- 
ments  have  been  due  to  vertical  forces;  they  cannot  be  ascribed  to  surface  loading  or  erosion 
but  must  be  due  to  changes  in  density.  The  sea  waves  accom[)anying  submarine  shoc  ks  in 
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(he  Antilles  have  always,  so  far  as  known,  advanced  with  the  trough  leading,  emphasizing 
the  downward  rather  than  the  upward  fling  on  the  sides  of  the  fault.  Further  study  may, 

I  think,  modify  this  deduction.  The  paper  is  of  much  interest  to  students  of  earthquakes  and 
earth  relief  and  is  in  harmony  with  geologic  investigations  recently  made  by  others  in  the 
Antillean  Islands. 

Harry  Fieuding  Reid 

Some  Recent  Papers  on  Man  and  the  Ice  .Ac.e 

—  —Man  and  the  Ice  Age.  Nature,  No.  2766,  V'ol.  no,  1922,  Novoml)er  4,  pp.  617-61H. 

II.  J.  E.  Peake.  The  Ice  Age  and  Man.  A/un,  Vol.  22,  1922,  pp.  6-11. 

C.  K.  P.  nR<K)Ks.  The  Ice  Age  and  Man:  A  Note  on  (the  preceding  article].  With  a  Note  by 
J.  H.  Marr.  Man,  Vol.  22,  1922,  pp.  75-76. 

I. .  S.  P.V1.MER.  The  Ice  Age  and  Man  in  Hampshire.  Diagr.  A/an,  Vol.  22, 1922,  pp.  106-110. 
.\1.  ('.  Bcrkitt.  Notes  on  the  Chronology  of  the  Ice  Age.  A/on,  Vol.  22,  1922,  pp.  179-182. 

II.  F.  Osborn  and  C.  A.  Reeds.  Old  and  New  Standards  of  Pleistocene  Division  in  Re¬ 

lation  to  the  Prehistory  of  Man  in  Europe.  Maps,  ills,  diagrs.  bibliogr.  Bull.  Geol.  Soc.  of 
America,  Vol.  33,  1922,  No.  3,  pp.  41 1-490. 

.\  good  reference  note  in  Nature  for  November  4,  1922,  gives  in  a  concise  fonn  a  rejxirt  on 
the  important  discussion  which  took  place  at  the  Hull  meeting  of  the  British  .Association  by 
the  sections  on  .Anthropology,  Geology,  and  Cieography  on  the  subject  of  the  relation  of 
man  to  the  various  sutxlivisions  of  the  Ice  Age  in  Britain.  No  definite  agreement  was 
reached,  nevertheless  the  discussion  was  most  useful  and  will  further  stimulate  the  pro¬ 
duction  of  work  along  the  lines  of  several  papers  recently  published  in  Man. 

The  first  of  these  papers  noted  here  is  by  H.  J.  E.  Peake  who  introduces  the  question  thus: 

“The  divergent  opinions  held  by  geologists  on  the  question  of  the  Ice  Age  and  the  various 
views  advanced  by  archaeologists  on  the  relations  subsisting  between  the  glaciations  and  the 
first  phases  of  human  activity,  have  long  hindered  a  clear  understanding  of  the  early  days  of 
man.  During  the  last  year  or  two  these  differences  have  been  tending  to  disappear,  and  it  is 
(terhaps  worth  while  for  one,  who  has  hitherto  kept  free  from  all  controversies  on  this  sub- 
ji-ct,  to  put  forward  tentatively  a  scheme  which  may,  perhaps  with  subsequent  modifications, 
meet  the  views  of  the  varying  schools  of  thought.  The  scheme  is  only  in  outline,  and  is 
confined  to  the  evidence  in  British,  Baltic  and  Alpine  regions;  for  other  areas  have  been 
erjuated  satisfactorily  with  one  or  other  of  these.”  Following  Penck  and  Bruckner,  European 
geologists  generally  look  on  the  Ice  Age  as  having  presented  four  separate  stages  of  glaciation 

—  the  Giinz,  Mindel,  Riss,  and  Wiirm;  with  three  interglacial  periods — the  Gunz-Mindel, 
Mindel-Riss,  and  Riss-Wurm;  whilst  the  post-Wiirm  period  is  one  of  gradually  diminishing 
oscillations,  merging  finally  with  historic  times.  In  England,  on  the  other  hand,  “opinion 
in  official  geological  circles  favors  the  monoglacial  theory,  based  mainly  on  the  view  that 
there  is  no  evidence  here  for  an  oscillation  in  temperature,”  though  a  polyglacial  theory  has 
also  supporters.  The  author  leans  to  the  opinion  that  “the  Mindel  and  the  Giinz  of  Penck 
are  the  two  maxima  of  the  first  glaciation.”  He  then  presents  his  own  geological  scheme  for 
England  and  Scotland,  correlating  it  with  conditions  in  Scandinavia  and  a  part  of  France 
and  with  cultural  manifestations.  The  scheme  on  the  whole  appears  to  be  a  very  reasonable 
one.  The  early  paleolithic  cultures,  from  the  Pre-Chellean  to  Early  Mousterian,  are  placed 
in  the  Riss-W'iirm  interglacial  period,  the  middle  Mousterian  in  the  Wiirm,  the  late  Mous¬ 
terian  to  .Azilian  with  the  post-VVurm  oscillations.  But  there  are  two  serious  features  in  the 
scheme  which  are  not  justified  by  the  author.  The  one  is  the  placing  of  those  parts  of  the 
Ice  .Age  that  preceded  the  Riss — hence  fully  one-half,  if  not  over,  of  the  glacial  time — into 
the  Pliocene.  The  second,  relatively  insignificant  and  yet  seemingly  scarcely  more  justified, 
feature  is  the  inclusion  of  the  Foxhall  flints  in  the  scheme  at  the  Ixittom  of  the  scale,  at  a 
vast  distance  from  even  the  Pre-Chellean.  The  advance  of  the  Pliocene  to,  if  not  beyond, 
the  middle  of  the  glacial  epoch  could  only  be  sustained  by  the  most  weighty  and  convincing 
(acts;  while  the  inclusion  of  the  Foxhall  remains  when,  notwithstanding  all  that  has  l»een 
written  about  them,  their  time  value  is  still  uncertain,  serves  no  good  purpose,  unless  it  is 
thus  graphically  to  show  the  meaning  of  the  claims  for  these  specimens.  The  author  and  his 


rolleagucB  would  earn  a  very  grateful  acknowledgement  from  less  favorably  situateri  students 
by  a  thorough  critical  exix)st-,  and  if  possible  a  definite  settlement,  of  the  whole  Foxhall 
question. 

Mr.  C.  E.  P.  Brooks,  as  a  geologist,  partly  supports,  partly  tends  to  correct  Peake’s 
classification  of  the  Quaternary  English  deposits.  The  Chalky  Boulder  Clay,  which  Peake 
regards  as  W'unnian,  he  considers  to  Ise  Mindelian  or  l)elonging  to  the  Mindel-Riss  inter¬ 
glacial  periorl.  lie  agrees  with  Peake  in  throwing  doubt  on  the  validity  of  the  Giinz-Mindel 
interglacial:  “I  should  like  to  go  further  and  divide  the  whole  Ice  .^ge  into  two  glaciations 
only,  the  (iiinz-Mindel  and  the  Riss-Wiirm,  both  composed  of  several  oscillations  and  re¬ 
advances.  Rt'cent  work  by  Scandinavian  geologists  suggests  that  over  the  greater  part  of 
Norway  and  Sweden  the  ice  only  completely  melted  away  once  during  the  whole  glacial 
IH-riod,  but  then  for  a  very  long  interval.  .After  the  Rissian  readvance  there  is  no  return  of  a 
really  tempt'rate  fauna  until  the  close  of  the  Ice  .Age." 

To  the  above  J.  E.  Marr  adds  two  paragraphs,  with  the  first  of  which  (the  second  con¬ 
cerns  a  more  local  problem)  many  students  of  the  question  will  fully  agree.  They  are: 
“The  views  of  the  relationship  of  the  different  stages  of  Palaeolithic  times  arc  so  varied  and 
mnflicting  that  nothing  short  of  a  full  discussion  of  the  problem  is  of  much  use.  Even  at 
present,  some  hold  that  Palaeolithic  man  dwelt  in  this  country  in  pre-glacial  times,  otiicrs 
that  he  is  entirely  post-glacial  [?),  others,  again,  that  some  of  the  Palaeolithic  stages  Ix-long 
to  an  interglacial  period.  There  is  a  tendency  for  the  upholders  of  the  different  views  to  i>ay 
scant  attention  to  the  arguments  of  their  opponents.  The  ideas  of  those  who  adopt  the 
third  |X)sition  above  mentioned  seem  to  Ice  gaining  ground,  but  the  writer  feels  that  much 
more  infonnation  must  lie  obtained  bc-fore  the  question  can  lie  considered  as  lieing  finally 
si'ttled.” 

In  a  well  written  account.  Dr.  Palmer  outlines  the  gcKilogical  and  archeological  conditions 
of  the  Hampshire  basin  and  gives  a  sensible  tentative  graphic  outline  of  the  “geology -culture 
correlations”  in  this  region.  He  shows  the  connection  of  the  Acheulean  and  Chellean  cultures 
with  the  Riss  (and  (xissibly'  Mindel-Riss),  the  Mousterian  with  the  Wiirm  and  post-Wiinii, 
the  .Aurignacian  with  the  Biihl,  and  the  Magdalenian  with  the  post-Biihl  climatic  period  or 
sulidivision  of  the  Ice  Age  (the  Biihl  and  post-Biihl  peritxls  lieing  smaller  oscillations  niani- 
festeel  in  the  last  or  post-Wiinn  ice  recession).  As  to  the  “Mousterian  and  post-Mousterian 
cultures,  the  foregoing  conclusions  are  in  close  agreement  with  those  of  Peake  and  also  w  ith  a 
chronological  table  recently  published  by  Burkitt,  and  thus  they  agree  with  the  equation  by 
w  hich  Mousterian  man  is  coupled  with  the  Wiirm  ice  epoch.” 

“Notes  on  the  Chronology  of  the  Ice  Age,"  by  Miles  C.  Burkitt,  is,  regrettably,  but  a  glance 
at  the  subject,  but  a  glance  that  for  its  soberness  and  precision  calls  for  a  grateful  acknowl- 
erlgment  by  the  students  of  the  question.  If  one  thing  above  all  is  needed  in  this  important 
and  difficult  field,  it  is  a  thoroughly  sane  as  well  as  mwlernly  scientific  treatment,  which  will 
brush  off  the  accumulated  cobwebs .an<l  bring  us  into  close  touch  with  plain  realities.  The 
author,  who  has  only  recently  given  us  his  valuable  “Prehistory”  (Cambridge,  1921)  and  who 
is  evidently  more  directly  acquainted  with  the  bulk  of  the  field  of  early  man  in  Europe  than 
any  other  recent  writer,  brings  forth  evidence  that  (i)  “A  i)art,  at  any  rate,  of  the  Lower 
Palaeolithic  is  jwst-Riss.  The  relative  chronology  of  the  archaeological  divisions  in  France 
shows  us  a  Chellean  with  a  warm  fauna  underlying  an  Acheulean  with  a  cooler  fauna.  It  is 
logical,  therefore,  to  add  to  the  above  conclusion  that  in  the  warmest  times  between  the  Riss 
and  the  Wiinn  the  Chellean  culture  was  flourishing  and  was  followed,  as  the  cold  of  the 
Wiirmian  glaciation  began  to  be  felt,  by  the  .Acheulean,  which  appears  to  be  only  a  de¬ 
velopment  of  the  Chellean.  (2)  A  Wumiian  date  must  be  assigned  to  the  Mousterian. 
Whether  the  cultures  flourished  just  before,  during,  or  just  after  remains  a  problem.  The 
writer  l)elieves  that  the  Mousterian  straddled  across  Wiinnian  times  and  that  in  some 
localities  it  will  Ik*  found  just  before,  in  some  during,  and  in  others  just  after.  (3)  The 
Magdalenian  culture  is  ixist-Wiimiian,  and,  from  the  al)ove  considerations,  must  l)C  assigned 
to  the  Biihl  epoch.”  (4)  In  England,  most  of  the  “l'p|)er  Palaeolithic  industries  appear,  as 
far  as  has  yet  l»een  discovered,  to  1h‘  .Aurignacian  in  various  stages  <»f  <levelopment.”  With 
the  researches  of  Reid  Moir  on  "Tertiary  Man”  the  author  is  “not  here  concernerl." 

The  a|*|)earance  in  short  succession  of  the  serious  contributions  to  this  subjwt  by  Brooks, 
Burkitt,  Marr,  Palmer,  and  Peake  is  a  welcome  sign  of  a  renewal  of  true  scientific  interest  in 
questions  which  will  possibly  prove  easier  of  solution  in  England  than  on  the  continent  and 
which  will  have  no  small  effect  on  the  much-netHletl  clearing  of  the  still  present  mists  in 
France,  Belgium,  and  other  parts  of  western  and  central  FTirope. 
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A  synthesis  of  the  problem  is  given  by  Henry  Fairfield  Osborn  and  C  hester  A.  Reeds  in 
'Olil  and  New  Standards  of  Pleistocene  Division  in  Relation  to  the  Prehistory  of  Man  in 
Kurope.”  In  submitting  this  work  for  a  review  the  authors  state  that  “This  Synthesis  does 
not  claim  original  obser\ation  by  the  authors  in  Europe  in  either  of  the  nine  branches  of 
science  which  it  attempts  to  synthesize.  The  observations  and  theories  of  acknowledged 
le.iders  in  each  of  these  nine  branches  are  co-ordinated  as  accurately  as  ixjssible  from  their 
writings,  and  in  several  cases  through  their  own  personal  revision  of  our  NISS  and  text  .  .  . 
This  Synthesis  seems  to  us  to  establish  the  four-glacial  theory  on  a  relatively  firm  basis;  yet 
it  still  leaves  unexplainetl  the  fact  that  only  during  the  final  or  Fourth  (ilaciation  was  there  a 
real  refrigeration  of  western  Europe  north  of  Eat.  43“.  The  First  (ilaciation  sent  its  re¬ 
frigeration  only  as  far  south  as  Lat.  53®." 

The  undertaking  is  without  question  a  most  praiseworthy  one  and,  owing  to  the  nature  of 
the  subject,  must  have  proved  a  difficult  piece  of  work.  The  authors  “have  attempted  to  set 
forth  as  accurately  as  possible  the  views  of  the  thirty-seven  authors  chiefly  quoted”;  with 
the  main  object  that  “this  Synthesis  may  lead  to  renewed  and  synthetic  research,  through 
which  alone  can  these  discrepancies  be  understood.”  These  authors  include  -Antevs,  Barrois, 
Bishop,  Boule,  Brooks,  Bruckner,  Chamberlin,  Chaput,  Commont,  Croll,  Daly,  De  (leer, 
IX'  l.amothe,  Deperet,  Gagel,  (ieikie,  Gignoux,  Harmer,  Huntington,  Leverett,  Mayet, 
Montelius,  Oliermaier,  Osborn,  Penck,  Pissot,  De  Puydt,  Sauramo,  Schuchert,  Soergel, 
Suess,  Taylor,  Van  Barn,  Vayson,  H.  Virchow,  Wahnschaffe,  and  Wright.  The  “synopsis 
and  partial  synthesis”  is  supplemented  by  a  “Review  and  Critique  of  the  Penck-Briickner, 
IX'  (jeer,  Deperet  Systems,”  by  Leverett,  .Alden,  de  Martonne,  Johnson,  and  Davis;  anjl 
the  volume  is  illustrated  by  numerous  charts  and  figures,  supplemented  by  five  pages  of 
hihliography. 

There  is  little  to  lie  added  to  the  alxjve,  except  a  few  words  as  to  the  part  by  Oslmrn  and 
Reeds  themselves  (pp.  470-472).  Facing  page  470  we  find  a  chart  by  these  two  authors 
giving  their  present  views  on  “Correlation  of  Marine,  Terrace,  Climatic,  Racial,  Culture,  and 
Life  Stages.”  This  chart  is  not  easy  to  digest,  and  there  seems  justifie<l  a  call  for  simplifi¬ 
cation;  but  otherwise  it  leaves  little  to  be  desired.  It  marks  a  decided  ailvance  over  a  similar 
chart  by  the  same  authors  published  in  Oslwrn’s  well-known  “Men  of  the  (jld  Stone  Age.” 
So  far  as  human  remains  are  concerned,  the  only  somewhat  serious  objection  that  may  lie 
made  is  to  the  unqualified  placing  of  the  Foxhall  remains  in  the  Pliocene,  at  an  immense 
distance  from  the  “Early  Chellean.”  Opinion  concerning  the  exact  nature  and  age  of  these 
remains  has  not  as  yet  become  definitely  crystallized,  even  in  England.  But  this  is  rather  a 
minor  jxtint  in  comparison  with  the  value  of  the  whole  work  and  the  bringing  together  of 
hardly  accessible  data  published  in  various  languages,  for  which  all  students  of  the  subjects 
involved  will  be  grateful. 

A.  IlRDLlfKA 


Scandinavian  Cultures 

IL  F.  Osborn.  Our  Ancestors  Arrive  in  Scandinavia.  Map,  ills.  Natural  History,  Vol.  22, 
1922,  pp.  117-134- 

This  is  a  popular,  attractive  and  nicely  illustrated  article,  “the  fourth  in  the  series  on 
early  man  in  Europe,”  dealing  on  the  basis  of  the  researches  of  De  Cjeer  and  Montelius  with 
man’s  occupation  of  Scandinavia  and  the  cultures  he  passed  through  in  that  territory, 
('iiriously,  no  mention  is  made  of  the  Lapps  or  old  h'inns,  who  probably  played  a  not  un- 
imjx)rtant  part  in  the  original  settlement  of  the  peninsula.  The  chronological  table  of 
cultures  for  Sicandinavia  is  now  probably  more  definite  and  more  nearly  correct  than  that 
of  any  other  European  country.  .According  to  this,  man  reached  the  southern  coasts  of  the 
country’  during  the  latter  part  of  the  Old  Stone  .Age,  or  alx>ut  1 1,000  B.  C.  Montelius  be¬ 
lieved  these  reindeer  hunters  were  the  (much  abused)  Crd-Magnons,  which  opinion  Pro¬ 
fessor  Osborn  seems  to  accept  (p.  121)  but  rejects  later:  “There  is  no  evidence  of  the  oc¬ 
currence  of  the  broad-cheeked  GrA-Magnon  tyi>e  of  late  Palaeolithic  Age  in  the  oldest  S<-an- 
liinavian  graves”  (p.  127). 

.A.  Hrdi.i^ka 

G.unnar  Ekiiolm.  De  arkeologisk-etaologiska  problemen  iostersjoomraiet.  (The  Arche¬ 
ological-Ethnological  Problems  in  the  Baltic  Region.]  Ymer,  Vol.  43,  1923 ,  pp.  5>“^- 

The  paper  is  an  attempt  to  give  a  survey  of  the  present  archeological  knowledge  of  the 
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countries  around  the  Baltic  Sea  and  treats  the  subject  from  purely  archeological,  ethno¬ 
logical,  and  philological  viewpoints. 

The  time  of  the  first  appearance  of  man  in  Scandinavia  is  not  known.  The  oldest  living 
sites  in  Zealand  (Maglemose,  Svaerdborg  Mose)  belong  to  a  rather  late  part  of  Ancylus 
time,  but  pics  of  reindeer  horn  and  flint  points  of  Nprre-Lyngby  type  are  consideral>l\  older 
During  Ancylus  time  man  spread  to  the  northern  parts  of  Sweden  and  Norway,  although 
evidences  of  intensive  settlement  date  first  from  Litorina  time.  (Cf.  H.  F.  Osborn;  Our 
.Ancestors  Arrive  in  Scandinavia,  reviewed  above.)  The  old  theory  of  the  Asiatic  origin  of  the 
ln<lo-Huro|>eans  is  now  generally  abandonerl;  their  cradle  must  surely  have  been  in  northern 
an«l  central  FurojK*. 

The  people  taking  possession  of  the  Scandinavian  peninsula  after  its  release  from  the  ire 
had  from  the  Iteginning  a  culture  largely  uniform.  From  this  stock,  probably  from  the 
l)eginning  comi)rising  different  elements,  the  several  Nordic  tribes  have  differentiated  in 
the  course  of  time.  The  original  home  of  the  Nordics  was  not  merely  southern  Scandinavia 
but  the  whole  Scandinavian  (peninsula,  northern  (iemiany  down  to  the  central  (iemian 
mountain  ranges,  anti  the  coast  regions  east  of  the  Baltic  Sea.  Peoples  of  other  origin  now 
living  on  the  shores  of  the  Baltic  arc  relatively  late  immigrants.  The  Baltic  was  a  mare 
l<rrtrtanicum  alreatly  during  the  stone  age. 

The  cultural  center  of  the  Indo-European  ancestors  of  the  Nordics  during  the  whole 
Stone  .Age  and  Bronze  Age  was  locatetl  in  Denmark. 

F2rnst  .Antkvs 


The  Clim.ktk  of  Bka/ii. 

Boletim  de  Nonnaes:  Observa^des  meteorologicas  feitas  oo  ez-Observatorio  Nacional, 
hoje  Instituto  Central,  do  Rio  de  Janeiro,  e  nas  Esta(5es  da  rdde  Nacional.  viii  and 
66  pp.  Minist.  da  Agric.  Indust,  e  Comnierc.,  Direct,  de  Mtteorol.,  (Rio  de  Janeiro), 
H)22.  X  9>^  inches. 

The  scojx;  and  purpose  of  this  bulletin — the  first  comprehensive  weather  report  of  the 
Brazilian  government  (a  copy  was  received  by  the  reviewer  in  June,  1922) — are  so  well  set 
forth  by  Dr.  Sampaio  Ferraz,  the  director  of  the  new  meteorological  service,  that  it  is  worth 
while  to  give  here  a  full  quotation: 

“The  first  and  principal  care  of  the  Section  of  Climatology  of  the  new  Bureau  of  Meteor- 
ol()gy,  createil  in  May  of  this  year  (1921),  has  Iteen  to  prepare  for  publication  the  ol)servations 
collecte<l  by  the  old  Bureau  of  Meteorology  and  Astronomy,  established  in  November,  19*9. 
whosi"  first  and  only  Bulletin  of  1910  was  published  in  1914.  However,  before  attending  to 
the  i)rinting  of  the  vast  sum  of  data,  corresponding  to  the  years  191 1  to  1920,  we  decided  to 
publish  immediately  the  norfnal  values  of  the  existing  series. 

“This  is  the  work  that  we  now  present  to  the  public.  Of  course  its  value  is  entirely  relative, 
not  only  l>ecause  it  includes  the  first  efforts  of  a  very  new  net,  whose  observations  suffer 
the  faults  and  defects  inherent  in  an  inexperienced  personnel,  but  also  because  the  total 
numiter  of  years  of  the  various  series  presented  is  much  too  small,  and  the  periods  different. 
.As  to  the  last,  however,  it  must  be  noted  that  in  certain  regions  the  range  of  normals  varies 
within  small  limits,  so  that  the  values  obtained  in  a  short  space  of  time  will  diverge  little 
from  those  deduced  from  longer  periods.  -At  any  rate  we  believe  that  they  will  not  fail  to 
remler  interesting  the  results  of  this  bulletin,  especially  when  it  is  Itorne  in  mind  that  they 
are  the  first  of  the  character  of  normals  to  l)e  published,  thus  permitting  an  insight  into 
some  aspects  of  the  climate  of  Brazil." 

The  Introrluction  is  a  discus.sion  of  the  methods  and  instruments  employed  and  the 
possibility  of  error  in  certain  series  of  observ'ations.  The  next  22  pages  are  taken  up  with 
tables  of  data  for  Rio  de  Janeiro.  These  are  by  far  the  most  complete  of  all  in  the  rejiort 
and  cover  a  longer  period  of  olrseiAation — 39  years — than  those  of  any  other  station.  Every 
phase  of  climate  is  considered:  means  and  extremes  of  temperature  and  rainfall  for  each  day 
and  month  of  the  year;  means  of  accumulated  precipitation  day  by  day  from  the  beginning 
of  the  year;  mean  monthly  and  annual  atmospheric  pressure;  monthly  and  annual  means  of 
means  and  extremes  of  temperature;  monthly  and  annual  means  of  tension  of  vapor,  relative 
humidity,  nebulosity,  direction  an<l  velocity  of  wind,  rainfall  and  <lays  of  rain,  evaporation, 
insolation,  clear  days,  cloudy  days,  thunder  and  lightning,  and  fug. 

Then  follows  a  large  table  showing  the  geographic  position,  altitude  above  sea  le\el, 
|x)sition  of  instruments,  and  date  of  foundation  of  the  ninety  other  stations  of  the  “national 
net."  Incidentally  this  table  is  probably  the  most  reliable  source  of  information  extant  on 
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the  ^.cDgraphic  fxisitions  of  the  placeti  named.  .And  it  is  interesting  to  note  that  one  ob¬ 
servatory  is  situatecl  at  2280  meters  alxtve  the  sea,  well  towanls  the  summit  of  Mt. 
Iiatiaya  which  was  long  considere<l  lirazil's  highest  mountain.  Fortunate  it  was  for 
the  reviewer  that  the  government  chose  this  Ux-ation,  for  in  1922,  while  engage*!  in  an 
ornithological  survey  of  the  Serra  do  Itatiaya,  I  found  the  house  of  t he  oliserver  in  charge 
of  this  station  the  only  shelter  available  in  that  bleak  region.  During  my  weeks  under  that 
hospitable  roof  I  watched  with  admiration  the  care  and  punctuality  of  the  observer— a 
native  woman — and  I  feel  constrained  to  say  that  if  the  data  gatheretl  at  the  other  stations 
throughout  Brazil  are  of  the  same  quality  as  hers,  Dr.  Ferraz  might  well  omit  his  reference 
to  an  inexperienced  personnel.  No  storm  was  ever  too  severe,  no  night  text  black,  no  wintl 
tiHi  cold  to  prevent  the  observer  from  making  her  observations  at  the  prescrilied  hour. 

I'he  remaining  41  pages  of  Dr.  F'erraz’s  report  contain  the  climatological  tables  for  all 
the  stations  of  Brazil  other  than  Rio  de  Janeiro.  Of  course  they  are  not  so  full  nor  so  de- 
tailerl  as  the  tables  for  the  capital,  but  they  include  data  on  temperature,  rainfall,  atmos¬ 
pheric  pressure,  wind,  etc.,  and  in  no  case  is  the  period  of  observation  less  than  five  years. 

It  is  interesting  to  find  from  a  study  of  these  tables  that  the  hottest  normal  recorded  for 
all  Brazil  is  that  of  Quixeramobim,  Ceara,  a  town  in  the  arid  region,  latitude  5°  16'  S.,  where 
the  average  annual  mean  is  only  81.5®  F.  and  in  twenty-four  years  the  mercury  has  not 
risen  al)ove  99.2®  nor  drop|)ed  below  64.2®.  (For  the  convenience  of  my  readers  I  have  con¬ 
verted  all  temperatures  and  rainfalls  here  quoted,  from  the  Centigrade  and  millimeter 
n.idings  given  in  the  original  report,  to  Fahrenheit  and  inches.  I  do  this  in  spite  of  my 
conviction  that  the  use  of  the  F'ahrenheit  scale  and  the  English  system  of  measurement 
should  lung  ago  have  been  abandoned.)  Turyassu,  not  2®  south  of  the  equator  on  the  coast 
of  Mafanhao,  has  a  nonnal  of  only  78.8°  and  extremes  of  99.7®  and  59.2°.  The  figures  for 
Manaos,  nearly  a  thousand  miles  up  the  Amazon  and  only  a  little  over  3®  south  of  the 
eipiator  in  the  center  of  the  largest  and  perhaps  the  densest  forest  in  all  the  world,  are 
«i®,  101.5“,  and  66.2.®  Astonishing  as  it  may  seem,  the  relative  humidity  is  only  78.5®  jjer 
cent — about  the  same  as  that  of  Rio  de  Janeiro  or  New  Orleans. 

Further  study  of  the  data  presented  demonstrates,  as  would  be  expected,  that  the  same 
rule  which  applies  to  temperature  range  in  the  northern  hemisphere  is  also  operative  in  the 
southern — that  is  that  the  difference  betw'een  the  maxima  and  minima  increases  with  the 
the  distance  from  the  equator.  Passing  southward  from  Manaos  to  Rio  de  Janeiro,  a  city 
barely  within  the  tropics,  we  find  a  nonnal  of  72.7®  F.  but  a  range  of  51.8“.  Proceeding 
i  thence  to  the  temperate  zone  (so-called)  we  find  at  Sant’Anna  do  Livramento,  latitude 
30®  53’ S.  in  Rio  Grande  do  Sul,  a  normal  of  only  63®  while  the  range  between  the  absolute 
nia.vimum  of  104.9®  and  the  absolute  minimum  of  23°  is  81.9® — the  greatest  of  all  stations  in 
Brazil.  But  even  this  is  13.5°  less  than  the  range  at  New  Orleans,  which  is  alxmt  60  miles 
nearer  the  equator. 

The  highest  maximum  for  all  Brazil,  107.6®  F.,  was  recorded  hardly  more  than  a 
I  hundred  miles  away  at  Uruguayana  in  the  same  state.  The  lowest  minimum  for  the  entire 
country  is  20.5°,  recorded  near  the  summit  of  Mt.  Itatiaya  already  mentioned,  where 
L  also  were  recorded  the  lowest  normal,  52®,  and  the  lowest  maximum,  73.6®. 

'  The  matter  of  rainfall  will  not  be  gone  into  here  at  length,  for  it  is  discussed  by  Professtir 

,  Jefferson  in  the  article  “New  Rainfall  Maps  of  BraziPon  ()ages  127-135  of  this  number  of  the 

'  Geographical  Review,  though  passing  reference  may  be  made  to  the  irregularity  in  areal  dis¬ 
tribution.  A  remarkable  instance  of  this  is  the  fact  that  Quixada,  Ceara,  receives  8.5  inches 
more  than  its  sister  town  of  Quixeramobim,  only  25  miles  away.  The  most  surprising  ir¬ 
regularity,  however,  occurs  in  the  difference  between  the  100.78  inches  at  Barreiros,  on  the 
coast  of  Pernambuco,  and  the  23.39  inches  (minimum  for  Brazil)  falling  upon  Pao  de  As- 
sucar,  .Alagoas,  about  160  miles  distant,  but  at  a  much  less  distance  from  the  ocean  on  the 
same  strip  of  coast.  The  maximum  rainfall  of  Brazil  occurs,  as  would  be  supposed,  in  the 
heart  of  .Amazonas.  Here  the  pluviometric  station  at  Remate  dos  Males  registers  an  annual 
mean  of  123.52  inches.  But,  contrary  to  expectation,  though  no  month  receives  less  than 
5.65  inches,  rain  falls  on  only  about  174  days  of  the  year. 

Relative  humidity  cannot  be  correlated  in  any  way  with  rainfall.  The  minimum  for 
Brazil,  60.7  per  cent,  occurs  at  Quixeramobim,  where  the  rainfall  is  only  25.88  inches;  but 
Pao  de  Assucar,  which  receiv'es  the  least  rainfall  of  all  stations  in  the  country,  has  82 
per  cent  humidity.  Again,  Barreiros  with  its  100.78  inches  of  rain  has  a  relative  humidity  of 
93  5  cent,  while  the  maximum  humidity  for  all  Brazil,  93.6  per  cent,  occurs  at  Sao  Joao 
E\angelista,  Minas  C^raes,  where  the  rainfall  is  but  60.42  inches. 


74 


THK  (iEtHiRAPHICAI.  REVIEW 


Dr.  Ferraz  and  his  staff,  iiarticularly  Drs.  Ilerminio  Silva  and  Luiz  RotlrigutN.  the 
inett-orologists  under  whose  direction  the  entire  bulletin  was  compiled,  are  t«»  In  urn- 
gratulated  u|H>n  the  execution  of  a  most  interesting  and  instructive  |>a|ier  and  an  iniixtri.mi 
contribution  to  mete«>rological  s«'ience. 

Ekxkst  (  I  bn.  I 

i*M^SK  .\l.  ANI>  IllSTOKK  AL  (  iKtH.kAI'HY’oh  AkAIIIA 

Kernhako  Mukitz.  Arabien :  Studien  zur  physikalischen  und  historischen  Geographie  des 
Landes.  133  pp.;  maps,  ills.  Heinz  l.afaire,  Hanover,  1923.  12x9  inches. 

Dr.  Moritz  is  an  orientalist,  librarian  of  the  Seminar  fur  orientalische  Sprachen  at  the 
University  of  Ik-rlin.  In  the  preface  of  this  book  he  explains  that  the  journals,  nu|)s, 
]>hutographs,  and  s()ecimens  collected  during  an  expedition  in  the  Hejaz  in  the  spring  of 
1914  became  “a  sacrifice  of  war  in  Suez"  and  that  he  has  been  unable  to  learn  of  their 
whereabouts.  He  is  therefore  somewhat  a|K)logetic  about  the  publication  of  the  present 
volume  from  which  has  been  omitted  what  he  had  hoped  would  lie  the  central  and  nxjst 
important  feature,  the  observations  of  a  journey  that  marker!  the  culmination  of  many 
years'  work  on  northern  Arabia. 

The  lKX)k,  none  the  less,  is  valuable,  even  if  nut  based  primarily  on  observation  in  the 
held.  It  is  a  work  of  serious  scholarship  for  which  the  author  has  drawn  not  only  u|)un  the 
writings  of  Euroix.>an  travellers  but  more  especially  uiwn  Arabic  and  Hebrew  sources, 
literary,  geographical,  and  historical.  It  provides  what  even  the  best  of  travelers’  narratives 
usually  fail  to  give  us:  a  systematic  account  of  the  various  physiographic  features  of  the 
north  Arabian  deserts  and  of  their  historical  background.  In  general  the  region  coveretl 
lies  to  the  south  of  the  tract  called  “the  north  .Arabian  desert"  in  the  publications  noted 
in  the  present  numlH-r  of  the  Heographical  Rneiw,  pp.  1 50-1 52. 

Dr.  Moritz,  after  a  brief  introduction  sketching  the  broader  outlines  of  north  .Arabian 
physiography  and  geology,  tiiscusses  volcanic  phenomena,  sandy  deserts,  hydrography  and 
nteteorology ,  and  finally  the  problem  of  desiccation.  A  chapter  is  devoted  to  Nejd  (written, 
however,  before  the  full  results  of  1‘hilby’s  explorations  had  appeared;  see  the  Geogr.  Kn\, 
Vol.  13,  1923,  pp.  484-485).  The  author  brings  to  bear  profound  historical  learning  on  all  of 
these  subjects,  showing,  for  instance,  that  though  the  desolate  lava  tracts  (harra)  and  craters 
which  figure  so  strikingly  in  the  landscape  of  Arabia  are  apparently  no  longer  the  scenes  of 
vulcanic  eruptions,  the  memory  of  a  tinw;  when  these  volcanoes  were  active  is  vividly 
reflected  in  the  literature  of  the  early  iierioel  of  Islam.  In  the  chapter  devoted  to  the 
Nafud,  or  great  desert  of  reddish-gold  sand  lying  between  Jauf  and  the  Shammar  country  . 
Dr.  Moritz  cites  historical  evidence  to  show  that  these  sands  have  not  materially  changed 
their  (xisitions  under  the  influence  of  the  winds  since  antiquity,  as  has  been  the  case  with 
some  sandy  areas  of  North  Africa.  As  testimony  to  the  desiccation  of  .Arabia  Dr.  Moritz 
calls  attention  to  great  changes  that  have  taken  place  in  the  character  of  plant  and  animal 
life  in  historical  times.  .Alxjut  the  year  600  A.D.  trees  appear  to  have  been  far  more  abiin- 
<lant  in  the  Hejazand  Nejd  than  they  now  are  and  the  cultivation  of  the  vine  more  wide¬ 
spread. 

The  last  part  of  the  book  is  devoted  to  the  problem  of  the  Ophir  of  the  Old  Testament, 
the  land  whence  came  the  gold  of  Solomon,  a  highly  controversial  subject.  Dr.  Moritz 
places  Ophir  in  southern  .Arabia,  rejecting  theories  which  would  Iwate  it  in  India  «)r  .Africa. 

.A  Study  in  Karstland  PHYstouRAPHv 

D.  .A.  Wray.  The  Karstlands  of  Western  Yugoslavia.  Maps,  bibliugr.  Geol.  Mag., 
So.  699,  Vol.  59,  1922,  pp.  392-409. 

In  this  article  the  author  deals  with  the  hinterland  of  the  Adriatic  coast  from  Scutari 
to  Fiume.  The  geological  structure  is  described,  the  erosive  processes  to  which  the  region 
has  been  subjected,  and  the  resulting  forms  of  relief.  A  number  of  facts  are  carefully 
recorded  in  a  definite  and  thorough  fashion,  which  should  be  of  the  greatest  assistance 
to  those  who  continue  the  study  and  classification  of  karstlands.  F'or  example  the  exact 
dimensions  and  character  of  the  edges  of  the  poljes  and  dolines  are  given,  with  the  fre¬ 
quency  of  fliKxI  and  marsh  |ierio<ls.  This  and  the  description  of  the  canali,  fiordlike  de- 
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pn'>'i>>n»  aU)ng  the  coast,  probably  drowned  poljes,  arc  valuable  contributions  to  our 
knottlwlge  of  the  region.  The  arrangement  of  these  facts,  however,  is  not  so  happy.  .Ml 
the  phenomena  described  are  parts  of  one  system,  evidences  of  the  relative  progress  «if 
the  c>cle  of  karst  erosion  in  different  |>arts  of  the  region.  Much  would  l>e  gaineil  if  they 
uvri-  1  o-ordinate<l.  The  section  on  getffogical  structure  is  an  eviimple  of  the  advantage 
of  lorrelaiion  of  this  sort.  The  account  of  the  main  axes  of  folding  and  distribution  of 
the  strata  of  various  ages  is  an  exex'llent  piece  of  synthesis. 

The  introductory  jxiragraph  and  the  last  section,  lx)th  of  which  deal  with  the  human 
res|)onsc  to  environment,  are  dealt  with  in  so  suggestive  a  manner  as  to  make  one  ho|H‘ 
that  another  article  on  this  si<le  of  the  problem  may  Ih*  forthcoming. 

E.  M.  S.XNDEKS 


CORRESPONDENCE 

On  the  I’HYSUHiRAI  HY  OK  THE  INTERIOR  OK  CiREENLAND 

Danish  .\rctic  Station 
Disko,  Cireenland,  .August,  igjj 

To  the  Editor  of  the  Geographical  Review: 

On  the  return  from  my  recent  expedition  to  northernmost  Cireenland  I  found  in  the 
library  of  the  Danish  .Arctic  Station  on  Disko  Island  the  Geographical  Rei'iew  for  July,  1923, 
in  which  Dr.  C'harles  F.  Ifrooks  has  published  a  review  of  the  splendid  work  of  .A.  de  Quer- 
vain:  ‘Ergebnisse  der  Schweizerischen  Cironlandexpedition,”  and  where  he  also  has  made 
comment  on  my  paper;  “Some  New  Features  in  the  Physiography  and  Geology  of  Green¬ 
land"  {Journ.  of  Geol.,  V’ol.  31,  1923,  pp.  42-65).  With  the  kind  (lermission  of  the  Editor  of 
the  Review  I  should  like  to  make  a  few  explanatory  remarks  on  the  points  in  question. 

On  page  447  Dr.  Brooks  writes  (i): 

Lauge  Roch.  o^.  c^.,  p.  4.S,  designates  Mt.  Forel  at ‘one  of  tlie  highest  iK-ak.s  of  Greenland  .  .  2760  metc-ts 

....*;  but  he  does  not  give  any  reason  for  discounting  de  Quervain's  oLservation  of  3440  ±  52  m..  nor  dot  s 
he  say  how  or  by  whom  the  altitude  he  gives  was  obtained. 

and  on  page  453  (2); 

Lauge  Koch,  op.  cil.,  and  de  Quervain  do  not  agree  as  to  the  probable  locations  and  extents  of  the  ice  domes  of 
central  Greenland.  Koch  places  the  Switzerland  dome  very  near  the  mountains  and  the  coast  and  greatly 
restricts  its  size,  and  he  indicates  the  central  dome  to  the  south  of  J.  H.  Koch's  crossing  instead  of  to  the  north 
as  de  Uuervain  has  it.  Since  L.  Koch's  map  (his  Fig.  4)  does  not  correspond  to  the  observations  de  Uuervain 
made  along  the  route  he  traversed,  the  reviewer  is  inclined  to  favor  de  Quervain's  map. 

To  the  first  comment  I  would  reply  that  when  I  left  Denmark  in  the  summer  of  1920  the 
final  re|K»rts  on  the  expedition  of  de  Querxain  were  not  yet  published.  I  therefore  had  to 
take  the  infonnation  needed  for  my  study  from  de  yuervain’s  first  book  on  this  journey: 
\luer  durchs  Gronlandeis,”  Zurich,  1912  (see  accompanying  map),  where  the  height  of  Mt. 
Forel  is  stated  to  be  just  2760  meters,  which  figure  also  has  been  adopted  in  the  well-know  n 
Geology  of  Greenland  byO.  B.  Boggild  (“Handbuch  der  Regionalen  Geologic,"  IV',  2a,  1917). 
The  figure  3440  ±  52  meters  is  thus  the  result  of  a  revised  computation,  not  published  when 
I  wrote  my  paiier. 

To  the  second  point  I  would  say  that  through  the  courtesy  of  Dr.  de  Quervain  1  had, 
before  leaving  Denmark,  seen  proofs  of  his  maps.  Pis.  I-II,  but  not  of  his  reports  and  there¬ 
fore  had  not  the  opportunity  of  seeing  on  which  observations  the  tracing  of  his  contour  lines 
is  based  (op.  cit.,  pp.  34-38),  as  my  paper  was  written  at  Inglefield  Gulf,  latitude  78°N., 
and  the  manuscript  sent  away  before  I  started  for  Peary  Land. 

Dr.  de  Quervain  supposes  his  highest  point  to  belong  to  a  dome  north  of  his  route,  and  he 
supports  this  view  by  theodolite  sights  from  his  camp  places  on  the  ice  cap  to  the  horizon. 
But  in  the  examples  given  on  pages  36-37  he  states  that  the  distances  of  the  horizon  were 
only  four  kilometers  at  most.  Such  distances  seem  to  me  too  small  for  a  location  of  a  de¬ 
pression  across  the  whole  of  Greenland  either  south  or  north  of  his  route.  As  will  be  seen  by 
my  paper  I  have  tried  to  locate  this  probable  depression  after  having  taken  into  considera¬ 
tion  all  available  actual  heights  of  the  mountains  along  both  coasts  of  Greenland. 

North  of  “Switzerland”  de  Quervain  locates  a  new  do.ne  of  large  size,  also  to  be  found  on 
my  map,  but  here  of  considerably  reduced  area.  1  have  connected  it  with  the  probable 
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horst  of  AngniaKssalik  to  which  “Switzerlanci”  liclontrs.  If  this  dome  should  extcml  as  far 
northward  as  to  Scoresby  Sound,  which  idea  is  fav’oretl  by  Dr.  Krooks,  the  northern  part  of 
it  consequently  must  rest  upon  basaltic  strata  of  great  altitudes.  But  the  existence  of  such 
high  strata  is  for  the  present  unknown. 

De  Quervain  locates  a  third  dome  north  of  the  route  of  J.  P.  Koch  but  without  giving;  any 
reason  for  doing  so.  Such  a  location,  however,  does  not  agree  with  the  very  great  hei^’hts  of 
the  mountains  on  both  coasts  south  of  this  traverse,  as  stated  in  my  paper.  My  view  of  this 
point  is  further  favored  by  the  rather  steep  ascent  found  by  de  Quervain  on  his  inland  ice 
trip  in  1909  (in  the  Karajak  district)  and  by  the  \-er>'  low  section  of  the  northern  part  of  the 
inland  ice  traverse*!  by  Knud  Rasmussen  in  1912. 


Lauge  Koch 


